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PYRROLE COMPOUNDS FOR THE TREATMENT OF PROSTAGLANDIN MEDIATED DISEASES 



This invention relates to pyn-ole compounds, to processes for their preparation, to 
pharmaceutical compositions containing them and to their use in medicine, In particular 
5 their use in the treatment of prostaglandin mediated diseases. 

The EPi receptor is a 7-transmembrane receptor and its natural ligand is the prostaglandin 
PGE2. PGE2 also has affinity for the other BP receptors (types EP2, EP3 and EP4). The 
EPi receptor is associated with smooth muscle contraction, pain (in particular 
10 inflammatory, neuropathic and visceral), inflammation, allergic activities, renal regulation 
and gastric or enteric mucus secretion. We have now found a novel group of compounds 

« 

which bind with high affinity to the EPi receptor. 

A number of review articles describe the characterization and therapeutic relevance of the 

1 5 prostanoid receptors as well as the most commonly used selective agonists and antagonists: 
Bcosanoids; Fmm Biotechnology to Therapeutic Applications, Foico, Samuelsson, Maclouf. 
and Velo eds, Plenum Press, New York, 1 996, chap. 1 4, 1 37-1 54 and Journal of Lipid 
Mediators and Cell Signalling, 1996, 14, 83-87 and Prostanoid Receptors, Stntcture, 
Properties and Function, S Narumiya et al, Physiological Reviews 1999, 79(4), 1193-126. An 

20 article from The British Journal of Phamiacology, 1 994. 1 1 2, 735- 740 suggests that 

Prostaglandin E2 (PGE2) exerts allodynia through the EPi receptor subtype and hyperalgesia 
through EP2 and EP3 receptors in the mouse spinal cord. Furthenmore an article from The 
Journal of Clinical Investigation, 2001, 107 (3), 325 shows that in the EPi knock-out mouse 
pain-sensitivity responses are reduced by approximately 50%. Two papers from Anesthesia 

25 and Analgesia have shown that (2001 , 93, 1 01 2-7) an EPi receptor antagonist (ONO-871 1 ) 
reduces hyperalgesia and allodynia in a rat model of chronic constriction injury, and that 
(2001 . 92. 233-238) the same antagonist inhibits mechanical hyperalgesia in a rodent model 
of post-operative pain. S. Sarkar et al in Gastroenterology, 2003, 124(1), 18-25 demonstrate 
the efficacy of EPi receptor antagonists in the treatment of visceral pain in a human model of 

30 hypersensitivity. Thus, selective prostaglandin ligands, agonists or antagonists, depending 
on which prostaglandin E receptor subtype is being considered, have antNnflammatory, 
antipyretic and analgesic properties similar to a conventional non-steroidal anti-inflammatory 
drug, and in addition, inhibit homione-induced uterine contractions and have anti-cancer 
effects. These compounds have a diminished ability to induce some of the mechanism-based 

35 side effects of NSAIDs which are indiscriminate cyclooxygenase inhibitors. In particular, the 
compounds have a reduced potential for gastrointestinal toxicity, a reduced potential for renal 
side effects, a reduced effect on bleeding times and a lessened ability to induce asthma 
attacks in aspirin-sensitive asthmatic subjects. Moreover, by sparing potentially beneficial 
prostaglandin pathways, these agents may have enhanced efficacy over NSAIDS and/or 

40 COX-2 inhibitors. 
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In The American Physiological Society (1994, 267, R289-R-294), studies suggest that PGE2- 
Induced hyperthermia in the rat is mediated predominantly through the EPi receptor. 
WO 96/06822 (March 7, 1996), WO 96/11902 (April 25, 1996), BP 752421-A1 (January 08, 
1997) and WO 01/19814 (22 March 2001) disclose compounds as being useful in the 
5 treatment of prostaglandin mediated diseases. 

Accordingly the present invention provides compounds of formula (I): 




(I) 

10 

wherein: 

A represents an optionally substituted aryl group, or an optionally substituted 5- or 6- 
membered heterocyclyl ring, or an optionally substituted bicyclic heterocyclyl group; 
represents CO2H, CN, CONR^R®, CH2CO2H, optionally substituted alkyi, optionally 
1 5 substituted alkenyl, optionally substituted SOaalkyl. S02NR''R^ NR''CONR''R^ COalkyl. 
2H-tetrazol-5-yl-methyl, optionally substituted bicyclic heterocycle or optionally substituted 
heterocyclyl; 

R^ and independently represents hydrogen, halo, optionally substituted alkyI, 
optionally substituted alkoxy, CN, SOaalkyI, SR^ NO2, optionally substituted aryl, CONR^R® 

20 or optionally substituted heteroaryl; 

R'' represents optionally substituted alkyl wherein 1 or 2 of the non-tenninal carbon atoms ~ 
may optionally be replaced by a group independently selected from NR**, O and SOn, 
wherein n is 0, 1 or 2: or R'' may be optionally substituted CQrheterocyclyl, optionally 
substituted GQ2-bi(^clic heterocyclyl or optionally substituted CQ2-aryl; 

25 R'* represents hydrogen or an optionally substituted alkyl; 
R^ represents hydrogen or an optionally substituted alkyl; 

R° represents hydrogen or optionally substituted alkyl. optionally substituted heteroaryl, 
optionally substituted S02aryl, optionally substituted S02alkyl, optionally substituted 
S02heteroaryl, CN. optionally substituted CQaaryl, optionally substituted CQ2heteroaryl or 
30 COR^; 

R^ represents hydrogen, optionally substituted alkyl, optionally substituted heteroaryl or 

optionally substituted aryl; 

R' represents hydrogen, CF3, or alkyl; 
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R° represents hydrogen, CF3 or alkyi; 

Q is independently selected from hydrogen and CH3; 

wherein when A is a 6-membered ring the substituent and pyrrole ring are attached to 
carbon atoms 1 ,2- 1 .3- or 1 ,4- relative to each other, and when A is a five-membered ring 
5 or bicyclic heterocyclyl group the substituent and pyrrole ring are attached to 
substitutable cartson atoms 1 ,2- or 1 ,^ relative to each other; 
or a derivative thereof. 

When A is a six membered ring, preferably the R^ substituent is attached to A in the 3 or 4- 
1 0 position relative to the bond attaching A to the pyn-ole ring. When R^ is CO2H, preferably 
the substituent is attached to A in the 3-position relative to the bond attaching A to the 
pyn'ole ring. 

Examples of A include phenyl, naphthyl. indolyl, pyridyl, pyridazinyl. pyrazinyl or 
15 pyrimidinyl, all of which may be optionally substituted. Particular examples include 

optionally substituted phenyl, optionally substituted pyridyl, indolyl or naphthyl. Preferably 
A is pyridyl or an optionally substituted phenyl; most preferably A is optionally substituted 
phenyl. In an alternative embodiment A is preferably pyridyl, more preferably A is 2,6- 
disubstituted pyridyl. In an alternative aspect A is selected from phenyl, pyridyl, 
20 pyridazinyl, pyrazinyl and pyrimidinyl, all of which may be optionally substituted. 

Examples of optional substituents for A when a phenyl group include up to four 
substituents, preferably up to three substituents, more preferably up to two substituents 
independently selected from halogen, Ci-thaloalkyI, Ci-4ialoalkoxy, NR''R^ NR^COCi. 

25 ealkyl. NR^SOzCt^lkyl. 0R^ Ci^ealkyl, SOzCi^alkyl, NR*COCH20Ci.6alkyl. optionally 

substituted NR^COCHaOaryl, and optionally substituted NR^COCHaheteroaryl, wherein R^ 
and R® are each independently selected ftiom hydrogen and Ci^alkyl; and NR"R^^ wherein R^° 
and R" together with the nitrogen atom to which they are attached fomi an optionally 
substituted 5- or 6-membered aliphatic heterocyclic ring wherein one of the ring cartrans may 

30 he optionally replaced by another heteroatom selected from O, and SOn wherein n is 0, 1 or 2. 

Examples of substituents for the 5- or 6-membered aliphatic heterocyclic ring include 0x0. 

Preferably optional substituents for A when a phenyl group are selected from halogen, CF3, 
3 5 OCHF2, NR''R^ NR®C0Ci.6alkyl, NR^SOzCi^alkyl, 0R^ Cwalkyl, SOzCi^ealkyl. 

NR^COCH20Ci.6all<yl. NR^COCHathienyl, morpholinyl, pynx)lidinyl, 2-oxopyn-olldinyl, 2- 
oxopiperidinyl and 1,1-dioxo-lA/sothiazolidinyl wherein R"* and R* are each selected from 
hydrogen and Ci.4all<yl- 

40 Optional substituents for A when a 5- or 6-membered heterocyclyl group Include NH2. When A 
is pyridyl it may be substituted on the ring nitrogen by an oxygen to give a pyridine N- 
oxide. 
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»1 

Examples of include CO2H, CN, CONR^R®. optionally substituted C0NR''S02aryl, 
optionally substituted CONR^SOzheteroaryl, optionally substituted CONR^aryl, optionally 
substituted CONR^heteroaryl e.g. CONR^'tetrazolyl and CONRVyridyl, CONR^SOzCi^alkyl, 
5 optionally substituted CONR^SOaheteroaryl e.g. CONR^SO^-S.S-dimethylisoxazolyl, 
optionally substituted CONR^CQaaryl, optionally substituted CONR'CQaheteroaryl, 
optionally substituted Ci.6alkyl e.g. CF3C(OH)CF3, S02Ci.6alkyl, SO2NRV, optionally 
substituted S02NR^C0aryl, optionally substituted S02NR^COheteroaryl e.g SOaNR'CO- 
3,5-dimethylisoxazolyl, S02NR''C0Ci^lkyl, optionally substituted SOaNR^CQaaryl, 
10 optionally substituted S02NR'CQ2heteroaryl; COCi^alkyl, 2H-tetrazol-5-yl-methyl, 
optionally substituted bicyclic heterocycyl e.g. benzimidazolyl, or optionally substituted 
hetero(^clyl e.g. tetrazolyl, imidazolyl, methyloxadiazolyl and oxadiazoiyi; wherein R" and 
R^ are each selected from hydrogen and CMalkyI, and Q is selected from hydrogen and 
CH3. 

15 

When R^ is optionally substituted heteroc^dyl it is preferably tetrazraiyl. 

Preferably R^ represents CONHCQ2aryl, CONHCQ2heteroaryl, C0NHS02aryl, 
CONHS02heteroaryl, S02NHCOaryl, S02NHCOheteroaryl all of which may be optionally 
20 substituted, CO2H, tetrazolyl or Sb2CH3. More preferably R^ represents 

CONHCHQphenyl, C0NHS02phenyl, S02NHC0phenyl, all of which may be optionally 
substituted, CO2H, tetrazolyl or SO2CH3. Most preferably R^ represents CO2H. 

Preferably aryl is optionally substituted phenyl. 

25 

Preferably Q is hydrogen. 

When R" represents an optionally substituted alkyi this group is preferably Cwalkyl, more 
preferably the alkyI group Is CH2C5«cycloalkyl wherein 1 or 2 of the ring carbon atoms may 
30 optionally be replaced by a group independently selected flnom NR'*, O or S0„, wherein n is 
0, 1 or 2 and R* is selected from hydrogen and Ci.4alkyl. 

Examples of R" include CH2CH(CH3)2, CH2cyclohexyl, CH2tetrahydrofuranyl, CH2 
tetrahydropyranyl, optionally substituted CHz-heterocyclyl e.g. CH2methyliso)razolyl, 

35 optionally substituted CHrbicyclic heterocyclyl e.g. CH2benzofurazanyl, optionally 

substituted CH2naphthyl or optionally substituted CH2-phenyl. Examples of substituents 
for CH2phenyl and CH2naphthyl include up to 4 substituents independently selected from 
halogen, optionally substituted Cwaikyl. Ci^haloalkyl, Ci^haloalkoxy, optionally substituted 
phenyl, and optionally substituted OCi^alkyl. Particular examples include up to to three 

40 substituents independently selected from halogen, C^alkyl, CF3, phenyl, OCMalkyI and 
OCHF2. Preferred substituents include up to three substituents independently selected 
from chloro, bromo and fluoro. 
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In a preferred aspect R"* is optionally substituted CHz-piienyl. 
Preferably is hydrogen. 

5 

Preferably R* represents hydrogen, fluoro, chloro, bromo, optionally substituted Ci.4alkyl, 
e.g. CF3, and CH3, phenyl or SOaCwalkyI, e.g. SO2CH3. More preferably R^ represents 
hydrogen, fluoro, chloro, bromo, or CF3. 

10 Preferably R^ is positioned on the phenyl ring meta to the pynrole group and para to the 9xy 
substituenL 

R* is preferably hydrogen or Ci^ealkyl. more preferably hydrogen or CMalkyl. 
.15 R® is preferably hydrogen or Ci^ealkyl. more preferably hydrogen or Cwalkyl. 
R^ preferably represents CH3. 
R^ preferably represents hydrogen. 

20 

In an alternative aspect: 

A represents an optionally substituted phenyl, or a 5- or 6- membered heterocydyl group; 

R^ represents C02R^ CONR^R^, CH2CO2R*, optionally substituted Ci^ealkyl. optionally 

substituted Ci^jalkenyl, SOaCi^alkyl. S02NR'R^ NR'CONR''R^ tetrazolyl or CONR'R^ 
25 R^ and R^ independently represent hydrogen, halo, CF3 optionally substituted Ci^ealkyl, 

CN, S02R^ NO2, optionally substituted aryl, CONR^R^ or optionally substituted heteroaryl; 

R'' represents optionally substituted Ci.8alkyl or optionally substituted CH2phenyl; 

R'* represents hydrogen or an optionally substituted d^k^l; 

R^ represents hydrogen or an optionally substituted Ci.6alkyl; 
30 R^ represents hydrogen or an optionally substituted Ci^ealkyl, optionally substituted - 

S02aryl, optionally substituted S02heterocyclyl group, CN or COR^; 

R^ represents hydrogen or an optionally substituted aryl; 

R® represents hydrogen, CF3 or Ci.6alkyl; 

R® represents hydrogen, CI, Br, 1, CF3 or Ci.6alkyl; 
35 wherein R^ is attached to the group A in the 3 position relative to the bond attaching A to 

the pynrole ring; 

or a phannaceutically acceptable derivative thereof. 

Preferred compounds of formula (I) are compounds of formula (la): 

40 
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(la) 



wherein: 
is CO2H; 

5 and R^ are independently selected from hydrogen, halo, phenyl, optionally substituted 
Ci^alkyl e.g. Ci^alkyl and CF3, CN, SCi^alkyl, or S02Ci.6alkyl; 
R^, R^^ and R*" are Independently selected from hydrogen, halo, optionally substituted 
OCi^^alkyl, e.g OCHF2, phenyl or optionally substituted Ci^ealkyl e.g. CF3; 
W, X, Y and Z each represents CR'^ or N wherein at least two of W, X, Y or Z is CR^^; and 

10 when each of W, X, Y, and Z is CR^^ then each R^^ is independently selected from 

hydrogen, halogen, Ci.4haloalkyl. Ci^haloalkoxy, NR''R^ NR^C0Ci.6aIkyl, NR'^SOaCi.ealkyl, 
OR', Ci^alkyl, S02C,.ealkyl. NR'^COCHzOC.ealkyl, NR^COCHaaryl. NR^COCHzheteroaryl 
wherein R'* and R' are each independently selected from hydrogen and Ci-talkyl; and NR^°R" 
wherein R^° and R" together with the nitrogen atom to which they are attached form an 

1 5 optionally substituted 5- or 6-membered aliphatic heterocyclic ring wherein one of the ring 

carbons may be optionally replaced by another heteroatom selected fi^om O and SOn wheran n 
is 0, 1 or 2., and when at least one of W, X, Y and Z represents N then each R^^ is selected 
from hydrogen and NH2: 
or derivatives thereof. 

20 

In an alternative aspect of compounds of fomiula (la): 
R^ is C02R^ 

R^and R^ are independently selected from hydrogen, halo, optionally substituted d. 

ealkyi, CN or S02Ci.6alkyl; 
25 R** and R^" are independently selected from hydrogen, halo or an optionally substituted 

OCi.«alkyl. or Ci^lkyl; 
R*' is hydrogen; 

R'* is hydrogen or an optionally substituted Gi.6alkyl; 
W, X, Y and Z represents CH or N wherein at least one of W, X, Y or Z Is CH; 
30 or phanmaceutically acceptable derivatives thereof. 
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Preferably and R^" ate Independently selected from hydrogen, chloro, fluoro. bromo 
and CF3 More preferably R^is hydrogen and R^ is selected from hydrogen, chloro, 
fluoro, bromo and CF3. 

5 Preferably R^, R^" and R^'are independently selected from hydrogen, CF3, chloro. fluoro 
and bromo. 

Preferably one of W, X, Y and Z is selected from N and CR^^ and the remaining atoms are 
CR". More preferably Z is N and W, X and Y are CR^^ Most preferably Z is N and W, X 
10 and Y are CH. Altematlvely W, X, Y and Z are each selected from CR^* 

Examples of compounds of fonnula (I) include: 
3-{2-[2-(Benzyloxy)-phenyll-5-methyl-pyn-ol-1 -yl}-benzoic add; 
3-{2-[2-(Benzyloxy)-5-chloro-phenyl]-5-methyl-pynroH -yl}-benzoic acid; 
1 5 3-{2-[5 -Bromo-2-(benzyloxy)-phenyll-5-methyl-pyrrol-1 -yl}-benzoic acid; 
3-{2-[5-Phenyl-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzoicacid: 

3- {2-[6-Chloro-2-(cyclohexyimethoxy)-phenyl]-5-methyl-pyn^ol-1 -yl}-benzoic add; 

4- {2-[5-Chloro-2-(benzyloxy)-phenyll-5-methyl-1 -pyn-ol-1 -yl}-methanesuIfonyl benzene; 
3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-1 -pynrol-1 -yl}-methanesulfonyl benzene; 

20 3-{2-[5-Bromo-2-(4-methoxy-benzyloxy)-phenyll-5-methyl-pynrol-1 -yl}-benzoic add; 

3-{2-[5-Bromo-2-(3,4-dichloro-benzyloxy)-phenyl]-5-methyl-pynrol-1-yl}-benzolcacid; 

3-{245-Bromo-2-(2-chloro-4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzolcadd; 

3-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenylJ-5-methyl-pyn-ol-1-yl}-benzoicacid; 

3-{2-I5-Bromo-2-(2,4-difluoro-benzyloxy)-phenyl]-5-methyl-pyn-ol-1-yl}-benzoicadd; 
25 3-{2-[5-Bromo-2-(4-chloro-benzyloxy)-phenyl]-5-methyl-pyn-ol-1 -yl}-benzoic add; 

3-{2-[2-(4-Methoxy-benzyloxy)-phenyl]-pyn-ol-1 -yl}-benzoic add; 

3-{2-[2-(3,4-Dichloro-benzyloxy)-phenyll-5-methyi-pyn*ol-1-yl}-benzoic acid; 

3-{2-[2-(2-Chloro-4-fluoro-benzyloxy)-phenyl]-5-methyl-pyn-ol-1-yl}-benzoicadd; 

3-{2-[2-(4-Fluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoicacid; 
30 3-{2-[2-(2,4-Difluoro-benzyloxy)-phenyl]-5-methyl-pyn-ol-1 -yl}-benzoic acid; 
3-{2-I2-(4-Chloro4Denzyloxy)-phenyll-5-methyi-pyn-ol-1 -yl}-benzoic add; 
3-{2-[5-Chloro-2-(4-methoxy-benzyloxy)-phenyl]-5-methyl-pynroH-yl}-benzoicacid; 

3-{2-[5-Chloro-2-(4-chloro-benzyloxy)-phenyll-5-methyl-pyn'ol-1 -yl}-benzoic add; 
3-{2-l5-Chloro-2-(3,4-dichloro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoicadd; 
35 3-{2-[5-Chloro-2-(2-chloro-4-fluoro-benzyloxy)-phenyll-5-methyl-pyn-ol-1 -yl}-benzoic acid; 
3-{2-[5-Chloro-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pynrol-1 -yI}-benzoic add; 
3-{2-[6-Chloro-2-(2,4-difluoro-benzyloxy)-phenyl]-5-methyl-pyn-ol-1-yl}-benzoicadd; 

5- {2-[2-(4-Methoxy-benzyloxy)-phenyll-5-methyl-pyn-ol-1 -yl}-nicotinic add; 
5-{2-[2-(4-Chloro-benzyloxy)-phenyll-5-methyl-pyn-ol-1-yl}-nicotinicacid; 

40 5-{2-[2-(3,4-DichIoro-benzyloxy)-phenyll-5-methyl-pyn-ol-1 -yl}-nlcotinic acid; 
5-{2-[2-(4-Fluoro-benzyloxy)-phenyl]-5-methyl-pynrol-1 -yl}-nicotinic acid; 
5-{2-{2-(2,4-Difluoro-benzyloxy)-phenyl]-5-methyl-pynrol-1-yl}-nicotinicacid; 
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5^2-l5<)hloro-2-(4-methoxy-b8nzyloxy)-phenyll-5^nethyl-pyrrol-1-yl^nicotinicad^ 
5^2-[6-Chloro-2-(benzyloxy)-phenyl]-5-methyI-pyrrol-1-yl^nicotinicacid; 

and derivatives thereof. 

5 Preferred compounds include the compounds of Examples 1 1 , 33. 41 , 46, 49, 55, 60, 72, 
76. 85, 88, 103, 106, 112, 122. 125. 150. 155. 157, 175. 176. 180. 183. 188. 191. 200, 
207, 209, 211, 222, 225, 234, 235, 236. 237. 239. 240. 241. 245. 250, 254, 261. 262. 278. 
283. 295. 306. 314. 316. 332. 338. 348. 353. 358. 356. 367, 376, 383, 385. 387. 388 and 
392; and derivatives thereof. 

10 

More preferred compounds are the compounds of Examples 46, 60, 183, 222, 225, 234, 
235, 236, 237, 239. 240. 241. 250. 254. 283 and 348; and derivatives thereof . 

Preferably compounds are selective for EPi over EP2. EP3 and EP4. More preferably the 
15 compounds are 100 fold selective, more preferably 1000 fold selective for EPi. 

The invention is described using the following definitions unless othenwise indicated. 
■ Suitable derivatives are pharmaceuticaliy acceptable derivatives. 

20 

The term "phamiaceutically acceptable derivative" means any phannaceutically 
acceptable salt, ester, salt of such ester or solvate of the compounds of fonnula (I), or any 
other compound which upon administration to the recipient is capable of providing (directly 
or Indirectly) a compound of fomiula (I) or an active metabolite or residue thereof. 

25 

It will be appreciated by those skilled in the art that the compounds of formula (I) may be 
modified to provide pharmaceuticaliy acceptable derivatives thereof at any of the functional 
groups in the compounds, and that the compounds of fonnula (I) may be derivatised at 
more than one position. 

30 

Phamiaceutically acceptable salts include those described by Berge, Bighley and 
Monkhouse , J. Pharm. Sd., 1977. 66. 1-19. The temi "phamiaceutically acceptable salts" 
refers to salts prepared from phannaceutically acceptable non-toxic bases including inorganic 
bases and organic bases. Salts derived from inorganic bases include aluminum, ammonium. 

35 calcium, copper, fenic, fenrous, lithium, magnesium, manganic salts, manganous, potassium, 
sodium, zinc, and the like. Particulariy preferred are the ammonium, calcium, magnesium, 
potassium, and sodium salts. Salts derived from phamiaceutically acceptable organic non- 
toxic bases include salts of primary, secondary, and tertiary amines, substituted amines 
including naturally occuning substituted amines, cyclic amines, and basic Ion exchange 

40 resins, such as arglnlne, betaine, caffeine, choline, N,N'-dibenzylethylenedlamine, 

diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, 
N-ethyknorpholine, N-ethylpiperidine, glucamine, glucosamine, histidine. hydrabamine. 
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N-ethyl-moipholine. N-ethylpiperidine, glucamine, glucosamine, histidlne. hydrabamine, 
isopropylamine, lysine, methylglucamine, morplioline, piperazine, piperidine, polyamine 
. resins, procaine, purines, theobromine, triethylamine, trimethylamine, tripropyl amine, 
tromethamine, and the like. When the compound of the present Invention is basic, salts may be 

5 prepared from phamiaceutically acceptable non-toxic acids, Including inorganic and organic 
acids. Such acids include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, 
ethanesulfonic, fumaric, gluconic, glutamic, hydrobromic, hydrochloric, isethionic. lactic, 
maleic, malic, mandelic, methanesutfonic, mucic, nitric, pamoic, pantothenic, phosphoric, 
succinic, sulfuric, tartaric, p-toluenesulfonic acid, and the like. Partlculariy prefened are citric, 

10 hydrobromic, hydrochloric, maleic, phosphoric, sulfuric, and tartaric add. 

Preferred examples of phamiaceutically acceptable salts include those formed from 
maleic, fumaric, benzoic, ascoriaic, pamoic, succinic, bismethylenesalicylic, 
methanesulfonic, ethanedisulfonic, propionic, tartaric, salicylic, citric, gluconic, aspartic, 
15 stearic, palmitic, itaconic, glycolic, p-aminobenzoic, glutamic, benzenesulfonic, 
cyclohexylsulfamic, phosphoric and nitric acids. 

The salts and/or solvates of the compounds of the fonnula (I) which are not 
phamiaceutically acceptable may be useful as intennedlates in the preparation of 
20 phamiaceutically acceptable salts and/or solvates of compounds of fomiula (I) or the 

compounds of the fonnula (I) themselves, and as such form another aspect of the present 
invention. 

The compounds of fonnula (I) may be prepared in crystalline or non-crystalline fomi, and if 
25 crystalline, may be optionally hydrated or solvated. This invention includes in its scope 
stoichiometric hydrates as well as compounds containing variable amounts of water. 

Suitable solvates Include phamiaceutically acceptable solvates, such as hydrates. 

30 Solvates include stoichiometric solvates and non-stolchiometric solvates. 

The temis "halogen" or "halo" are used to represent fluorine, chlorine, bromine or iodine, 
more preferably fluorine, chlorine and bromine. 

35 The temi "alkyl" means a straight, branched or cyclic chain alkyi group or combinations 
thereof, for example a methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl, t-butyl, pentyl, 
hexyl, 1,1-dimethylethyl, cyclopentyl or cyclohexyl or combinations thereof such as 
cyclohexylmethyl and cycJopentylmethyl. Unless othenwise defined, preferably "alkyl" is Ci. 
salkyi, more preferably "alkyl" is Ci^alkyl. 

40 

The term "alkoxy" means a straight, branched or cyclic chain alkyl group having an oxygen 
atom attached to the chain, for example a methoxy, ethoxy, n-propoxy. i-propoxy, n- 
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butoxy. s-butoxy, t-butoxy group, pentoxy, hexyloxy group, cydopentoxy or cyclohexyloxy 
group. Preferably "alko)^' is Cm alkoxy. 

The term "haloalkyi" means an alkyi group, including straight, branched or cyclic structures, of 
5 the indicated number of carbon atams in which one or more hydrogen atoms have been 
replaced by halogen atoms, with up to complete substitution of all hydrogen atoms with halo 
groups. Preferably "haloalkyi" is Cwhaloalkyl. more preferably Ciwihaloalkyl. Ci.6haloalkyl, 
for example, includes CwfluoroalkyI, e.g. CF3, CF2CF3, CHF2, CHzFand the like. 

10 The tenn "haloalkoxy" nrieans an alkoxy group, including straight, branched or cyclic 

stnictures, of the indicated number of carbon atoms in which one or more hydrogen atoms 
have been replaced by halogen atoms, with up to complete substitution of all hydrogen atoms 
with halo groups. . Preferably "haloalkoxy" is Ci.6haloaIkoxy, more preferably Ci. 
4haloalkoxy. Ci.6haloalkoxy, for example, includes Ci4fluoroalkoxy e.g. OCF3, OCHF2, 

15 OCF2CF3 and the like. 

The terni "alkenyl" means linear or branched structures and combinations thereof, of the 
indicated number of carbon atoms, having at least one carbon4o-cartx)n double bond, 
wherein hydrogen may be replaced by an additional carbon to carbon double bond. 
20 Preferably "alkenyl" is CMalkenyl. Caealkenyl, for example, includes ethenyl, propenyl, 1 - 
methylethenyl. butenyl and the like. 

The term "aliphatic heterocyclyl" as a group or as part of a group means an aliphatic five or 
six membered ring which contains from 1 to 4 heteroatoms selected from nitrogen, oxygen 

25 or sulfur and unsubstituted or substituted by, for example, up to three subsfrtuents selected 
from halo. NH2. Ci.4alkyl, C^alkoxy, CMhaloalkyI, Ci-,haloalkoxy and 0x0. Examples of 5- 
membered aliphatic heterocyclyl groups include pynolidinyl, dioxolanyl, imidazolidinyl, 
oxazolidinyl, Isoxazolidinyl, thiazolidinyl, isothiazolidinyl, pyrazolidinyl, and 
tetrahydrofuranyl. Examples of 6-membered aliphatic heterocyclyl groups include 

30 morpholinyl, thiomorpholinyl, piperidinyl, dithianyl, piperazinyl and tetrahydropyranyl. 

The temi "heterocyclyl" as a group or as part of a group means an aromatic or non- 
aromatic five or six membered ring which contains from 1 to 4 heteroatoms selected from 
nitrogen, oxygen or sulfur and unsubstituted or substituted by, for example, up to three 
35 substituents selected from halo, 0x0, NH2, C^alkyl, Ciw»alkoxy, Ci.4haloalkyl, and Ci. 
4haloalkoxy. E)«imples of 6- membered heterocyclyl groups include furyl, dioxalanyl, 
pym)lyl, oxazolyl, thiazolyl, imklazolyl, oxadiazolyl, thiadiazolyl, triazolyl, triazinyl, 
isothiazolyl, isoxazolyl, thiophenyl, pyrazolyl or tetrazolyl. Examples of 6-membered 
heterocyclyl groups are pyridyl. pyridazinyl, pyrimldinyl, pyrazinyl, triazinyl ortetrazinyl. 

40 

The term "aryl" as a group or part of a group means a 5- or 6- membered aromatic ring, for 
example phenyl, or a 7 to 12 membered bitycllc ring system where at least one of the 
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rings is aromatic, for example naphthyl. An aryl group may be optionally substituted by 
one or more substituents, for example up to 4, 3 or 2 substituents. Preferably the aryl 
group is naphthyl or phenyl, more preferably phenyl. 

5 The temi "heteroaryl" as a group or as part of a group means a monocyclic five or six 
membered aromatic ring, or a fused bicyclic aromatic ring system comprising two of such 
monocyclic five or six membered aromatic rings. These heteroaryl rings contain one or 
more heteroatoms selected from nitrogen, oxygen or sulfur, where N-oxides, sulfur oxides 
and sulfur dioxides are pemiissible heteroatom substitutions. A heteroaryl group may be 

1 0 optionally substituted by one or more substituents, for example up to 3 or up to 2 

substituents, selected from, for example, halo, NH2, C^alkyl, CMalkoxy, CMhaloalkyI, and 
Ci^haloalkoxy. Examples of "heteroaryl" used herein include furyl, thienyl, pyn-olyl, 
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, 
thiadiazolyl, isothiazolyl, pyridinyl, pyrimidinyl. quinolinyl, isoquinolinyl, benzofuryi. 

15 benzothienyl, indolyl, and indazolyl. 

The term "bicyclic heteroc^clyl" when used herein means a fused bicyclic aromatic or non- 
aromatic bicyclic heterocyclyl ring system comprising up to four, preferably one or two, 
heteroatoms each selected from oxygen, nitrogen and sulphur. Each ring may have from 

20 4 to 7, preferably 5 or 6, ring atoms. A bicyclic heteroaromatic ring system may include a 
carboc^clic ring. . A bicyclic heterocyclic group may be optionally substituted by one or 
more substituents, for example up to 3 or up to 2 substituents, selected from, for example, 
0x0, halo. NH2, CMalkyI, CMalkoxy, Ci.4haloalkyl, and CMhaloalkoxy. Examples of 
bicyclic heterocyclyl groups include quinolinyl, isoquinolinyl, quinoxalinyl, quinazolinyl, 

25 pyridopyrazinyl, benzoxazolyl, benzothiophenyl, benzimidazolyl, benzothiazolyl, 
benzoxadiazoiyi, benzthiadiazolyl, indolyl, benztriazolyl or naphthyridinyl. 

When the heteroatom nitrogen replaces a cariaon atom in an alkyi group, or when nitrogen 
is present in a heteroaryl, heterocyclyl or bicyclic heterocyclyl group, the nitrogen atom will, 
30 where appropriate be substituted by one or two substituents selected from hydrogen and 
Ci^salkyl, preferably hydrogen and Ci^alkyl, more preferably hydrogen. 

Optional substituents for alkyI or alkenyl groups include OH, CO2R*, NR^R^ (O), OCi^lkyl or 
halo, wherein R" and are selected from hydrogen and Ci.6alkyl . An alkyI or alkenyl group 
35 may be substituted by one or more optional substituents, for example up to 5, 4, 3, or 2 optional 
substituents. 

Optional substituents for alkoxy groups include OH, COJ^, NR''R^ (O), OCi.ealkyl or halo, 
wherein R" and R* are selected firom hydrogen and Ci^ealkyl . An alkoxy group may be 
40 substituted by one or more optional substituents, for example up to 5, 4, 3, or 2 optional 
substituents. 
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Unless otheiwise defined, e)»mples of optional substituents for aryl, heteroaiyl or heterocyclyl 
moieties as a group or part of a group are sheeted from optionally sukistituted Ci^l^, 
optionally substituted Ci^koxy and Ci^aloalkyl, Ci^aloalkoxy and halogen. 

5 Compounds of formula (I) can be prepared as set forth in the following Schemes and in the 
Examples and references cited therein The following processes forni another aspect of the 
present invention. 

For example, compounds of fomiula (I) may be prepared by the general route below: 
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wherein L is a leaving group for example halo, e.g. bromo; P is an optional protecting 
group, for example methyl or ethyl esters; A. R^R^ R^, R^ and R* are as hereinbefore 
defined for compounds of formula (I). 

5 

When R^ Is CO2H, a suitable protecting group P is an ester forming group such as Ci^alkyl 
or optionally substituted benzyl. Suitable reaction conditions for the deprotection of a 
compound of fonnula (II) include hydrolysis effected by e.g. heating in ethanolic sodium 
hydroxide solution, or hydrogenation. 

10 

Suitable reaction conditions for the reaction of a compound of fomiula (IV) with a 
compound of formula (III) to give a pynrole of fomiula (II) include heating with an acid 
catalyst e.g. p-toluenesulfonic acid in a solvent such as toluene. Reviews of pyrole 
synthesis can be found in e.g. A. Triebs, Chem. Ben, 1967. 90, 79-84. E. Baltazzi ef a/, 
15 Chem. Rev., 1 963. 63. 51 1 , and R A Jones, Advances in Heterocyclyl Chemistry, 1 970. " 
11. 383. 

Suitable reaction conditions for the conversion of a compound of fomiula (VI) to a 
compound of formula (IV) include heating the compound of fomnula (VI) with a vinyl ketone 
20 of fomiula (V) in the presence of 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide 
and an organic base, for example triethylamine. in a solvent, for example ethanol. 

Suitable reaction conditions for the preparation of a compound of formula (VI) include 
reacting a salicylaldehyde of fomiula (VIII) with a compound R^-L of fomiula (VII) in N.N- 
25 dimethylfonnamide solution the presence of base. e.g. potassium carbonate. 

Accordingly the present invention also provides a process for the preparation of a 
compound of fomnula (I) or a derivative thereof: 




wherein: 

A represents an optionally substituted aryl group, or an optionally substituted 5- or 6- 
membered hetero(^clyl ring, or an optionally substituted bicyclic heterocyclyl group; 
R^ represents CO2H. CN, CONR®R^ CH2CO2H, optionally substituted alkyi, optionally 
35 substituted alkenyl, optionally substituted SOaalkyl. sb2NR^R^ NR^CONR^R*. COalkyI, 
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2H-tetrazol-5-yl-methyl, optionally substituted bicyclic heterocycle or optionally substituted 
heterocyciyi; 

R^^ and R^ Independentiy represents hydrogen, halo, optionally substituted alkyi, 
optionally substituted alkoxy, CN. SOzalkyI, SR^ NO2, optionally substituted aryl. CONR^R' 

5 or optionally substituted heteroaryl; 

R** represents optionally substituted alkyi wherein 1 or 2 of the non-temiinal carbon atoms 
may optionally be replaced by a group independentiy selected from NR", O and SOn, 
wherein n is 0, 1 or 2: or R** may be optionally substituted CQrheterocyclyl, optionally 
substituted CQ2-bi(^clic heterocydyl or optionally substituted CQz-aryl; 

10 R'* represents hydrogen or an optionally substituted alkyi; 
R° represents hydrogen or an optionally substituted alkyi; 

R^ represents hydrogen or optionally substituted alkyi, optionally substituted heteroaryl, 
optionally substituted SOaaryl, optionally substituted S02aikyl, optionally substituted 
SOaheteroaryl, CN, optionally substituted CQaaryl, optionally substituted CQaheteroaryl or 
15 COR^; 

R^ represents hydrogen, optionally substituted alkyi, optionally substituted heteroaryl or 
optionally substituted aryl; 
R® represents hydrogen, CF3, or alkyi; 
R° represents hydrogen, CF3 or alkyi; 
20 Q is independentiy selected from hydrogen and CI-I3; 

wherein when A is a 6-membered ring tiie R^ substituent and pyrrole ring are attached to 
carbon atoms 1 ,2-, 1 ,3- or 1 ,4- relative to each otiier, and when A is a five-membered ring 
or bicyclic heterocyciyi group tiie R^ substituent and pynrole ring are attached to 
substitutable carbon atoms 1 ,2- or 1 ,3- relative to each other; 

25 comprising: 

reacting a compound of fomiula (IV): 




O— R" 

(IV) 

wherein R^ R®, R^, R^, and are as hereinbefore defined above for a compound of 

30 formula (I); 

witii a compound of fonnula (III): 

HjN— A— R^— P 

(III) 
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Wherein A and are as hereinbefore defined above for a compound of fomiula (1), and P 
is an optional protecting group; 
to give a compound of formula (II): 




A— R— P 



O— R 



(•I) 



10 



15 



20 



25 



wherein P, A, R®, R®, R^, R^, R^ and R* are as hereinbefore defined; 

and where required converting: 

one group A to another group A, and/or 

one group R^ to another group R^; and/or 

one group R^** to another group R*;and/or 

one group R^to another group R*; 

and where required canying out the following optional steps In any order 

a) effecting deprotection; and/or 

b) converting one group R^ to another group R^ and/or 

c) forming a derivative of the compound of formula (I) so formed. 

A group R^ may be converted to another group R^ by use of conventional organic 
transfonnations known to those skilled in the art. For example R^ = CO2H may be 
converted to an amide, e.g. CONHCQaaryl or CONHCQ2heteroaryl wherein Q is hydrogen 
or CH3, by conventional methods for the preparation of amides as described in, for 
example, Richard Larock, Comprehensive Organic TransfonhaUons, 2nd edition, Wiley- 
VCH, ISBN 0-471-19031-4. 

Compounds of fomiula (I) wherein A is a 2,6-disubstltuted pyridine may also be prepared 
by the route described below: 
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Wherein L is a leaving group e.g. bromo, R is CMalkyi. R ^nd R are selected from 
hydrogen, halo and CF3, and R^ and R" are as defined above for compounds of fomiula 

5 (I). 
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Compounds Of formula (III), (V), (VII) and (VIII) and 3-ethyl-5-(2-hydroxyethyl)-4- 
methylthiazolium bromide are commercially available, or readily prepared by methods 
kno\/vn to those skilled in the art. 

5 Compounds of formula (III): 

HgN— A— R^— P 

wherein P is as defined above and and A are as hereinbefore defined for compounds of 
10 formula (I) are commercially available or may readily be prepared from commercially 

available materials according to known methods for preparing amines, e.g. using methods 
as described in the Examples. Methods for the preparation of amines are reviewed in The 
Amino Group, S. Patal (Ed), Interscience, New York 1968, and references cited therein. 
The preparation of amines is also described in Richard Larock, Comprehensive Organic 
15 Transformations, 2nd edition, pages 753 to 879. Wiley-VCH, ISBN 0-471-19031-4. 

Intermediates of formula (V): 




20 

wherein R'and R^ are as hereinbefore defined for compounds of fomiula (I) are 
commercially available or may be readily prepared according to known methods for the 
preparation of vinyl ketones. For example, F3CCOCHCH2=CH2may be prepared 
according to the method of M. Tordeux et al, J. Fluorine Chemistry, 1982, 20(3). 301-306. 

25 

Intennediates of formula (VII): 

R"— L 

30 wherein L is as defined above and R* is as defined for compounds of fomiula (I) are 
commercially available, or may be readily prepared by known transfomnations of 
commercially available compounds. 

Intermediates of formula (VIII): 
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wherein and are as defined for compounds of formula (I) are commercially 
available, or may readily be prepared by methods known to those skilled in the art, for 
example from suitable commercially available starting materials using methods as 
described in the examples. The preparation of aldehydes is reviewed in The Chemistry of 
5 the Carbonyl Group, S. Patai (Ed). Interscience, New York. 1966. and references cited 
therein. 

Certain substituents in any of the reaction intermediates and compounds of formula (I) 
may be converted to other substituents by conventional methods known to those skilled in 

1 0 the art. Examples of substituents which may be converted include one group R^ to 

another group R^. one group R^" to another group R^; one group R^'to another group R^; 
and substituent on a group A to another substituent on a group A. Examples of such 
transformations include the reduction of a nitro group to give an amino group; alkylatibn 
and amidatlon of amino groups; hydrolysis of esters, alkylatlon of hydroxy and amino 

1 5 groups; and amidatlon and esterification of carboxylic acids. Such transfomnations are 
well known to those skilled in the art and are described in for example. Richard Larock, 
Comprehensive Organic Transformations, 2nd edition. Wiley-VCH, ISBN 0-471-19031-4. 

For example, when is p-methoxybenzyl. deavage of the ether to give the phenol is 
20 carried out using, for example, using add e.g. HCI/dioxane or using sodium 

methanethiolate. Conversion to another R" group, for example a substituted benzyl group, 
may be effected by reaction of the phenol with a suitable substituted benzyl bromide. The 
skilled person will appreciate that conversion of the protecting group P to another 
protecting group P may also occur under the reaction conditions used. When R'* is benzyl, 
25 cleavage of the ether to give the phenol may be canied out by hydrogenation according to 
known methods e.g. Hz-Pd/C or NHACOaH-Pd/C. The resulting phenol can then be 
converted to another group R" as described above. 

It will be appredated by those skilled in the art that it may be necessary to protect certain 
30 reactive substituents during some of the above procedures. The skilled person will 
recognise when a protecting group is required. Standard protiBcUon and deprotedion 
techniques, such as those described in Greene T.W. 'Protective groups in organic 
synthesis'. New York, Wiley (1981), can be used. For example, carboxylic add groups 
can be protected as esters. Deprotedion of such groups is achieved using conventional 
35 procedures known in the art. It will be appredated that protecting groups may be 
interconverted by conventional means. 

It is to be understood that the present invention encompasses ail isomers of fomiula (I) 
and their pharmaceutically acceptable derivatives, including all geometric, tautomeric and 
40 optical forms, and mixtures thereof (e.g. racemic mixtures). Where additional chiral centres 
are present in compounds of fomriula (I), the present invention indudes within its scope all 
possible diastereoismers, induding mixtures thereof. The different isomeric forms may be 
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separated or resolved one from the other by conventional methods, or any given isomer 
may be obtained by conventional synthetic methods or by stereospecific or asymmetric 
syntheses. 

5 The compounds of the invention bind to the EPi receptor and are therefore useful in 
treating EPi receptor mediated diseases. 

In view of their ability to bind to the EPi receptor, the compounds of the invention may be 
useful in the treatment of the disorders that follow. Thus, the compounds of fonnula (I) 

10 may be useful as analgesics. For example they may be useful in the treatment of chronic 
articular pain (e.g. rheumatoid arthritis, osteoarthritis, rheumatoid spondylitis, gouty arthritis 
and juvenile arthritis) including the property of disease modification and joint stmcture 
preservation; musculoskeletal pain; lower back and neck pain; sprains and strains; 
neuropathic pain; sympathetically maintained pain; myositis; pain associated with cancer 

1 5 and fibromyalgia; pain associated with migraine; pain associated with influenza or other 
viral infections, such as the common cold; rheumatic fever, pain associated with functional 
bowel disorders such as non-ulcer dyspepsia, non-cardiac chest pain and inriteble bowel 
syndrome; pain associated with myocardial ischemia; post operative pain; headache; 
toothache; and dysmenonliea. The compounds of the invention may also be useful in the 

20 treatment of visceral pain. 

The compounds of the invention may be particularly useful in the treatment of neuropathic 
pain. Neuropathic pain syndromes can develop following neuronal injury and the resulting 
pain may persist for months or years, even after the original injury has healed. Neuronal 

25 injury may occur in the peripheral nerves, dorsal roots, spinal cord or certain regions in the 
brain. Neuropathic pain syndromes are traditionally classified according to the disease or 
event that precipitated them. Neuropathic pain syndromes Include: diabetic neuropathy; 
sciatica; non-specific lower back pain; multiple sclerosis pain; fibromyalgia; HlV-related 
neuropathy; post-herpetic neuralgia; trigeminal neuralgia; and pain resulting from physical 

30 trauma, amputation, cancer, toxins or chronic inflammatory conditions. These conditions 
are difficult to treat and although several drugs are known to have limited efficacy, 
complete pain control is rarely achieved. The symptoms of neuropathic pain are incredibly 
heterogeneous and are often described as spontaneous shooting and lancinating pain, or 
ongoing, burning pain. In addition, there is pain associated with nonnally non-painful 

35 sensations such as "pins and needles" (paraesthesias and dysesthesias), increased 
sensitivity to touch (hyperesthesia), painful sensation followiiig innocuous stimulation 
(dynamic, static or themial allodynia), increased sensitivity to noxious stimuli (thermal, 
cold, mechanical hyperalgesia), continuing pain sensation after removal of the stimulation 
(hyperpathia) or an absence of or deficit in selective sensory pathways (hypoalgesia). 

40 

The compounds of formula (I) may also be useful in the treatment of fever. 
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The compounds of formula (I) may also be useful In the treatment of inflammation, for 
example in the treatment of skin conditions (e.g. sunburn, bums, eczema, demiatltis, 
psoriasis); ophthalmic diseases such as glaucoma, retinitis, retinopathies, uveitis and of 
acute injury to the eye tissue (e.g. conjunctivitis); lung disorders (e.g. asthma, bronchitis, 

5 emphysema, allergic rhinitis, respiratory distress syndrome, pigeon fancier's disease, 
fanner's lung, chronic obstructive pulmonary disease, (COPD); gastrointestinal tract 
disorders (e.g. aphthous ulcer. Crohn's disease, atopic gastritis, gastritis varialofomne, 
ulcerative colitis, coeliac disease, regional ileitis, irritable bowel syndrome, inflammatory 
bowel disease, gastrointestinal reflux disease); organ transplantation; other conditions with 

10 an inflammatory component such as vascular disease, migraine, periarteritis nodosa, 

thyroiditis, aplastic anaemia. Hodgkin's disease, scleredema, myaesthenia gravis, multiple 
sclerosis, sorcoidosis. nephrotic syndrome, Bechef s syndrome, polymyositis, gingivitis, 
myocardial ischemia, pyrexia, systemic lupus erythematosus, tendinitis, bursitis, and 
Sjogren's syndrome. 

15 

The compounds of fomiula (I) are also useful in the treatment of immunological diseases 
such as autoimmune diseases, immunological deficiency diseases or organ 
transplantation. The compounds of fomnula (I) ate also effective in increasing the latency 
of HIV infection. 

20 

The compounds of fomiula (I) are also useful in the treatment of diseases of abnomnal 
platelet function (e.g. occlusive vascular diseases). 

The compounds of fbnnula (I) are also useful for the preparation of a drug with diuretic 
action. 

25 

The compounds of fonnula (I) are also useful in the treatment of impotence or erectile 
dysfunction. 

The compounds of formula (I) are also useful in the treatment of bone disease 
30 characterised by abnormal bone metabolism or resorbtion such as osteoporosis 

(especially postmenopausal osteoporosis), hyper-calcemia. hyperparathyroidism, Paget' s 
bone diseases, osteolysis, hypercalcemia of malignancy vwth or without bone metastases, 
rheumatoid arthritis, periodontitis, osteoarthritis, ostealgia, osteopenia, cancer cacchexia. 
calculosis, llthiasis (especially urolithiasis), solid carcinoma, gout and ankylosing 
35 spondylitis, tendinitis and bursitis. 

The compounds of fonnula (I) are also useful for attenuating the hemodynamic side 
effects of non-steroidal anti-inflammatory drugs (NSAID's) and cyclooxygenase-2 (COX-2) 
inhibitors. 

40 

The compounds of fonnula (I) are also useful in the treatment of cardiovascular diseases 
such as hypertension or myocardlac ischemia; functional or organic venous insufficiency; 
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varicose therapy; haemorrhoids; and shock states associated with a marked drop in 
arterial pressure (e.g. septic shock). 

The compounds of formula (I) are also useful in the treatment of neurodegenerative 
5 diseases and neurodegeneration such as dementia, particulariy degenerative dementia 
(including senile dementia. Alzheimer's disease. Pick's disease, Huntingdon's chorea. 
Paricinson's disease and Creutzfeldt-Jakob disease. ALS. motor neuron disease); vascular 
dementia (including multi-infarct dementia); as well as dementia associated with 
intracranial space occupying lesions; trauma; infections and related conditions (including 
10 HIV infection); metabolism; toxins; anoxia and vitamin deficiency; and mild cognitive 
impainment associated with ageing, particulariy Age Associated Memory Impaimient. 
The compounds of formula (I) are also useful in the treatment of neuroprotection and in 
the treatment of neurodegeneration following stroke, cardiac arrest, pulmonary bypass, 
traumatic brain injury, spinal cord injury or the like. 

15 

The compounds of fomiula (I) are also useful in the treatment of tinnitus. 

The compounds of fomnula (I) are also useful in preventing or reducing dependence on. or 
preventing or reducing tolerance or reverse tolerance to, a dependence - inducing agent. 

20 Examples of dependence inducing agents include opioids (e.g. morphine), CNS 
depressants (e.g. ethanol), psychostimulants (e.g. cocaine) and nicotine. 
The compounds of formula (I) are also useful In the treatment of complications of Type 1 
diabetes (e.g. diabetic microangiopathy, diabetic retinopathy, diabetic nephropathy, 
macular degeneration, glaucoma), nephrotic syndrome, aplastic anaemia, uveitis, 

25 Kawasaki disease and sarcoidosis. 

The compounds of fomiula (I) are also useful in the treatment of kidney dysfunction 
(nephritis, particulariy mesangial proliferative glomemlonephritis. nephritic syndrome), liver 
dysfunction (hepatitis, cinhosis), gastrointestinal dysfunction (diarriioea) and colon cancer. 

30 

It is to be understood that reference to treatment includes both treatment of established 
symptoms and prophylactic treatment, unless explicitly stated othenArise. 

According to a further aspect of the invention, we provide a compound of formula (I) or a 
35 pharmaceutically acceptable derivative thereof for use in human or veterinary medicine. 

According to another aspect of the invention, we provide a compound of fomiula (I) or a 
pharmaceutically acceptable derivative thereof for use in the treatment of a condition which 
is mediated by the action of PGE2 at EPi receptors. 

40 

• According to a further aspect of the invention, we provide a method of treating a human or 
animal subject suffering from a condition which is mediated by the action of PGE2 at EPi 

« 
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receptors which comprises administering to said subject an effective amount of a 
compound of fomiula (I) or a phamiaceutically acceptable derivative thereof. 

According to a further aspect of the invention we provide a method of treating a human or 
5 animal subject suffering from a pain, inflammatory, immunological, bone, 

neurodegenerative or renal disorder, which method comprises administering to said 
subject an effective amount of a compound of formula (I) or a pharmaceutically acceptable 
derivative thereof. 

10 According to a yet further aspect of the invention we provide a method of treating a human 
or animal subject suffering from inflammatory pain, neuropathic pain or visceral pain which 
method comprises administering to said subject an effective amount of a compound of 
formula (I) or a pharmaceutically acceptable derivative thereof. 

1 5 According to another aspect of the invention, we provide the use of a compound of formula 
(I) or a pharmaceutically acceptable derivative thereof for the manufacture of a 
medicament for the treatment of a condition which is mediated by the action of PGE2 at 
EPi receptors. 

20 According to another aspect of the invention we provide the use of a compound of formula 
(I) or a phamiaceutically acceptable derivative thereof for the manufacture of a 
medicament for the treatment or prevention of a condition such as a pain, inflammatory, 
Immunological, bone, neurodegenerative or renal disorder. 

25 According to another aspect of the invention we provide the use of a compound of fomiula 
(I) or a pharmaceutically acceptable derivative thereof for the manufacture of a 
medicament for the treatment or prevention of a condition such as inflammatory pain, 
neuropathic pain or visceral pain. 

30 The compounds of fomnula (I) and their phamiaceutically acceptable derivatives are 

conveniently administered in the fomi of phamiaceutical compositions. Such compositions 
may conveniently be presented for use in conventional manner in admixture with one or 
more physiologically acceptable carriers or excipients. 

35 Thus, in another aspect of the invention, we provide a phanmaceutical composition 

comprising a compound of fomnula (I) or a pharmaceutically acceptable derivative thereof 
adapted for use in human or veterinary medicine. 

The compounds of formula (I) and their phamnaceutically acceptable derivatives may be 
40 formulated for administration in any suitable manner. They may, for example, be 

fonnulated for topical administration or administration by inhalation or, more preferably, for 
oral, transdermal or parenteral administration. The phamiaceutical composition may be in 
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a form such that it can effect controlled release of the compounds of formula (I) and their 
phannaceutically acceptable derivatives. 

For oral administration, the pharmaceutical composition may take the fomi of, for example, 
5 tablets (including sub-lingual tablets), capsules, powders, solutions, syrups or suspensions 
prepared by conventional means with acceptable excipients. 

For transdermal administration, the phannaceutical composition may be given in the forni 
of a transdemial patch, such as a transdemrial iontophoretic patch. 

10 

For parenteral administration, the phannaceutical composition may be given as an 
injection or a continuous infusion (e.g. intravenously, intravascularly or subcutaneously). 
The compositions may take such fomis as suspensions, solutions or emulsions in oily or 
aqueous vehicles and may contain fonnulatory agents such as suspending, stabilising 
15 and/or dispersing agents. For administration by injection these may take the forni of a unit 
dose presentation or as a multidose presentation preferably with an added preservative. 
Alternatively for parenteral administration the active ingredient may be in powder forni for 
reconstitution with a suitable vehicle. 

The compounds of the invention may also be fonnulated as a depot preparation. Such 
20 long acting fonmulations may be administered by implantation (for example 

subcutaneously or intramuscularly) or by intramuscular injection. Thus, for example, the 
compounds of the invention may be fonnulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 
sparingly soluble derivatives, for example, as a sparingly soluble salt. 

25 

The EPi receptor compounds for use in the instant invention may be used in combination 
with other therapeutic agents, for example COX-2 inhibitors, such as celecoxib, deracoxib, 
rofecoxib, valdecoxib, parecoxlb or COX-189; 5-lipoxygenase inhibitors: NSAID's, such as 
diclofenac, indomethacin, nabumetone or ibuprofen; leukotriene receptor antagonists; 

30 DMARD's such as methotrexate; adenosine A1 receptor agonists; sodium channel 
blockers, such as lamotrigine; NMDA receptor modulators, such as glycine receptor 
antagonists; gabapentin and related compounds; tricyclic antidepressants such as 
amitriptyline; neurone stabilising antiepileptic dmgs; mono-aminergic uptake inhibitors 
such as venlafaxine; opioid analgesics; local anaesthetics; 5HTi agonists, such as triptans, 

35 for example sumatriptan, naratriptan, zolmitriptan, eletriptan, ftovatriptan. almotriptan or 
rizatriptan; nicotinic acetyl choline (nACh) receptor modulators; glutamate receptor 
modulators, for example modulators of the NR2B ssubtype; EP4 receptor ligands; EP2 
receptor ligands; EP3 receptor ligands; EP4 antagonists; EP2 antagonists and EP3 
antagonists; cannabanoid receptor ligands; bradykinin receptor ligands and vanilloid 

40 receptor ligand. When the compounds are used in combination with other therapeutic 
agents, the compounds may be administered either sequentially or simultaneously by any 
convenient route. 
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Additional COX-2 inhibitors are disclosed in US Patent Nos. 5,474,995 US5,633,272; 
US5.466.823. US6.31 0,099 and US6,291.523; and in WO 96/25405. WO 97/38986. WO 
98/03484, WO 97/14691, W099/1 2930, WOOO/26216, WOOO/52008, WOOO/38311, 
5 WO01/58881 and WO02/18374. 

The invention thus provides, in a further aspect, a combination comprising a compound of 
fonnula (I) or a phannaceutically acceptable derivative thereof together with a further 
therapeutic agent or agents. 

10 

The combinations referred to above may conveniently be presented for use in the form of 
a phamiaceutical fontiulation and thus phannaceutical fonnulations comprising a 
combination as defined above together with a phamnaceutically acceptable canier or 
exdpient comprise a further aspect of the invention. The individual components of such 
1 5 combinations may be administered either sequentially or simultaneously in separate or 
combined pharmaceutical formulations. 

When a compound of formula (I) or a phamiaceutically acceptable derivative thereof is 
used in combination with a second therapeutic agent active against the same disease 
20 state the dose of each compound may differ from that when the compound is used alone. 
Appropriate doses will be readily appreciated by those skilled in the art. 

A proposed daily dosage of compounds of fonnula (I) or their pharmaceutically acceptable 
derivatives for the treatment of man is from 0.01 to 30 mg/kg body weight per day and 
25 more particulariy 0.1 to 10 mg/kg body weight per day. calculated as the free base, which 
may be administered as a single or divided dose, for example one to four times per day 
The dose range for adult human beings is generally from 8 to 2000 mg/day, such as from 
20 to 1000 mg/day, preferably 35 to 200 mg/day, calculated as the free base. 

m 

30 The precise amount of the compounds of formula (I) administered to a host, particulariy a 
human patient, will be the responsibility of the attendant physician. However, the dose 
employed will depend on a number of factors including the age and sex of the patient, the 
precise condition being treated and its severity, and the route of administration. 

35 No unacceptable toxicological effects are expected with compounds of the invention when 
administered in accordance with the invention. 

All publications, including but not limited to patents and patent applications, cited in this 
specification are herein incorporated by reference as if each individual pitolication were 
40 specifically and individually indicated to be incorporated by reference herein as though fully 
set forth. 
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EXAMPLES 
Abbreviations 

5 Definitions of abbreviations used lierein: ettiyl acetate (EtOAc), N.N-dimetliylformamide 
{UMF), hexand (hex), dimethylsulfoxide (DMSO), dichloromethane ipCM), tetrahydrofuran 
(THF), 1-methyl-2-pyiTolidinone (NMP), 1-(3<limethylaminopropyl)-3-etiiylcarbodiimide 
liydrochloride (EDC or EDAC), triethylamine (TEA), p-toluenesulfonic acid (pTSA), 1- 
hydroxybenzotriazole (HOBt), p-methoxybenzyl {PMB), 4-dimethylaminopyridine (Diy/IAP), 

10 Mass Directed Auto-Purification System {MDAP). 

Example 1: 3-f 2-r2-(Benzvloxv>-Dhenvn-5-methvl-Pvr rol-1 -vIVbenzoic acid 

a) 1 -(2-Benzyloxy-plienyl)-pentane-1 ,4-dione 

A mixture of 2-benxyloxy-benzaldehyde (3ml, 18.93mmol), methyl vinyl ketone (1.6ml, 
15 19.24mmol), 3-ethyl-5-(2-hydroxyethyl>4-methylthiazolium bromide (720mg, 2.86mmol, 
0.1 5eq) and triethylamine (4ml, 28.75mmol) was heated in ethanol (6.3ml, 3M) at reflux for 
24 hours. Upon cooling, the mixture was diluted with EtOAc and washed with saturated 
NH4CI and saturated NaHCOa. dried (Na2S04) filtered and concentrated. The residue was 
purified by chromatography with hexane containing a gradient of EtOAc (5-20%) to give 
20 the title compound as an oil (3.369g, 63%). 

NMR (400MHz. CDCI3) 2.16 (3H. s), 2.77 (2H, t, J=6Hz), 3.27 (2H, t, J=6Hz), 4.11 (2H. 
q. J=7Hz). 5.16 (2H, s), 6.97-7.05 (2H. m). 7.20-7.50 (6H, m's excess), 7.74 (1H, dd, 
J=2Hz, J=8Hz). 

b) 3-[2-(2-Benzyloxy-phenyl)-5-methyl-pyrrol-1-yll-benzoic acid ethyl ester 

25 1-(2-BenzyIoxy-phenyl)-pentane-1 ,4-dione (576mg, 2.04mmol), ethyl-3-aminobenzoate 
(0.37ml, 2.48mmol) and pTSA (20mg) were heated in toluene (20ml, 0,1M) at reflux for 23 
hours. Upon cooling, the mixture was diluted with EtOAc and washed with 2 MHCI and 
saturated NaHCOa, dried (Na2S04), filtered and concentrated. The residue was purified by 
chromatography, with hexane containing a gradient of EtOAc (5-10%) as eluant, to give 

30 the desired compound (739mg, 88%). 

NMR (400MHz, CDCI3) 1.30 (3H. t, J=7Hz), 2.16 (3H. s), 4.27 (2H, q, J=7Hz), 4.78 (2H. 
s), 6.14 (1H, d. J=3Hz), 6.32 (1H, d. J=3Hz), 6.65 (1H. d, J=9Hz), 6.85 (1H. t, J=8Hz), 
7.05-7.15 (4H, m), 7.18-7.32 (5H. m' excess). 7.76 (1H, s). 7.89 (1H, d, J=8Hz). 
LC/MS t=3.85 min [MH+l 412 

t 

35 c) 3-[2-(2-Benzyloxy-phenyl)-5-methyl-pyrrol-1-yl]-benzoicacid 




3-(2-(2-Benzyloxy-phenyl)-5-methyl-pynrol-1-yll-benzoic acid ethyl ester (203mg. 
0.49mmol) was heated with DMF (3ml) and 2M NaOH (2ml) in a reacti-vial at 85OC for 24 
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hrs. The mixture was cooled to room temperature and diluted with EtOAc, washed with 2M 
HCI then dried (NaaSOA), filtered and evaporated to give the title compound (42.7mg, 
23%). 

NMR (400MHz. d6-DMS0) 2.07 (3H. s). 4.84 (2H. s), 6.05 (1H, d. J=3Hz). 6.18 (1H. d, 
5 J=3Hz), 6.78-6.87 (2H, m), 7.05-7.20 (4H, m). 7.22-7.36 (4H, m). 7.42 (1 H. t, J=8Hz), 7.55 
(1H, s). 7.84 (1H, d. J=8Hz), 13.05 (1H, s). 
LC/MS t=3.54 min [MH+J 384. [MH-J 382. 

Example 2: 3-f2-r5-Chloro-2-fbenzvloxv>-phenvn-5-methvl-pvrrol-1-vll-ben zoic acid 
10 a) 2-Benzyloxy-5-chioro-benzaldehyde 

5-Chlorosalicylaldehyde (10.094g, 64.64mmol), benzyl bromide (11.5ml, 96.70mmol) and 
K2CO3 (17.935g, 13.00mmol) were heated in DMF (65ml) at 60^0 for 18hrs. Upon cooling 
to room temperature. EtjO and H2O were added. The layers were separated and the 
aqueous phase was extracted with E^O. The combined organic extracts were dried 
1 5 (Na2S04), filtered and concentrated to give the title compound (15.850g, 100%). 

NMR (400MHz. CDCI3) 5.18 (2H, s), 7.00 (1H, d, J=9Hz), 7.32-7.44 (5H, m's excess), 
7.47 (1H, dd, J=3Hz, J=9Hz). 7.80 (1H. d, J=3Hz), 10.50 (1H. s). 

b) 1 -[5-Chloro-2-(benzyloxy)-phenyri-pentane-1 ,4-dione 

A mixture of 2-benzyloxy-5-chloro-benzaldehyde (4.044g. 16.41mmol). methyl vinyl ketone 
20 (1 .64ml. 1 9.73mmol). 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide (654mg. 
2.60mmol. 0.15eq) and triethylamine (3.42ml. 28.75mmol) was heated in ethanol (5.5ml, 
3M) at reflux for 5 hours. Upon cooling, the mixture was diluted with EtOAc and washed 
with saturated NH4CI and saturated NaHCOs, dried (Na2S04) filtered and concentrated. 
The residue was purified by chromatography with *so4iexane containing a gradient of 
25 EtOAc (5-1 5%) to give the title compound as an oil (4.01 1 g. 81 %). 

'H NMR (400MHz, CDCI3) 2.18 (3H, s), 2.78 (2H, d, J=6Hz), 3.23 (2H, d, J=6Hz). 5.15 
(2H, s), 6.95 (1H, d, J=9Hz), 7.23-7.50 (6H, m's excess), 7.70 (1H, d, J=3Hz). 

c) 3-{2-I5-Chloro-2-(ben2yloxy)-phenyll-5-methyl-pyrrol-1-yl>-benzolc acid ethyl 

ester 

30 1 -[5-Chloro-2-(benzyloxy)-phenyll-pentane-1 .4-dione (1 .01 5g, 3.38mmol), ethyl-3- 
aminobenzoate (0.60ml, 4.02mmol) and pTSA (50mg) were heated in toluene (34ml, 
0.1 M) at reflux for 2.5 hours. Upon cooling, the mixture was diluted with EtOAc and 
washed with 2M HCI and saturated NaHCOa, dried (Na2S04), filtered and concentrated. 
The residue was purified by chromatography with hexane containing a gradient of EtOAc 

35 (5-1 0%) as eluant, to give the desired compound (906mg, 60%). 

^H NMR (400MHz. CDCI3) 1.31 (3H. t. J=7Hz), 2.15 (3H, s), 4.28 (2H. q, J=7Hz). 4.72 
(2H. s). 6.13 (1H, d. J=3Hz), 6.31 (1H. d, J=3Hz), 6.54 (1H. d, J=9Hz). 7.00-7.08 (3H. m), 
7.12 (1H, d. J=8Hz). 7.23 (1H. d. J=3Hz). 7.27-7.34 (4H. m's excess). 7.74 (1H. s). 7.91 
(1H, d. J=8Hz). 

40 d) 3-{2-[5-Chloro-2-(benzyloxy)-phenyll-5-methyl-pyrroH-yl}-benzolc acid 
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3-{245-Chloro-2-(ben27loxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoic add ethyl ester 
(144.7mg. 0.32mmol) was heated in a mbcture of EtOH (3ml) and 2M NaOH (1ml) at reflux 
for 15 hours. Upon cooling, the mixture was diluted with EtOAc, washed with 2M HCI, 
5 dried (NazSOA). filtered and evaporated to give the title compound (1 35. 1 mg , 1 00%). 

NMR (400MHz. CDCI3) 2.16 (3H, s). 4.72 (2H. s). 6.14 (1H, d. J=3Hz). 6.32 (1H. d, 
J=3Hz), 6.56 (1H, d, J=9Hz), 7.00-7.19 (3H. m). 7.17 (1H. d. J=8Hz), 7.21-7.35 (5H, m's 
excess), 7.78 (1 H, s), 7.96 (1 H, d, J=8Hz). 

10 Example 3: 3-f24S-Bromo-2-<benzvloxvl-Dhenvn-5- methvl-Pvrrol-1-vlVbenzoic acid 

a) 2-Benzyloxy-5-bromo-benzaldehyde 

5-Bromosalicylaldehyde (10.0459, 49.98mmol). benzyl bromide (8.9ml. 75.00mmol) and 
K2CO3 (13.800g, 99.99mmol) were heated in DMF (50ml. 1M) at 60^0 for 4hrs. Upon 
cooling to room temperature. EtzO and H2O were added. The layers were separated and 
1 5 the aqueous phase was extracted with EtzO. The combined organic extracts were dried 
(Na2S04), filtered and concentrated to give the title compound (14.500g. 100%). 

NMR (400MHz, CDCI3) 5.18 (2H. s), 6.95 (1H. d. J=9Hz). 7.27-7.50 (5H. m's, excess), 
7.60 (1H, dd, J=3Hz. J=9Hz), 7.94 (1H, d. J=3Hz), 10.48 (1H, s). 

b) 1-[5-Bromo-2-(benzyloxy)-phenyll-pentane-1,4-dione 

20 A mixture of 2-benzyloxy-5-bromo-benzaldehyde (4.079g, 1 4.02mmol), methyl vinyl ketone 
(1.40ml, 16.84mmol), 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide (589mg, 
2.34mmol, 0.15eq) and triethylamine (2.93ml, 21.06mmol) was heated in ethanol (4.7ml, 
3M) at reflux for 5 hours. Upon cooling, the mixture was diluted with EtOAc and washed 
with saturated NH4CI and saturated NaHCOa, dried (NaaSO*) filtered and concentrated. 

25 The residue was purified by chromatography with iso-hexane containg a gradient of EtOAc 
(5-10%) to give the title compound as an oil (3.780g, 78%). 

'H NMR (400MHz. CDCI3) 2.17 (3H, s), 2.77 (2H, t, J=6Hz). 3.22 (2H, d. J=6Hz). 5.15 
(2H, s), 6.90 (1H, d. J=9Hz), 7.22-7.48 (5H. m's excess), 7.51 (1H, d, J=1.5Hz, J=9Hz), 
7.84 (IH.d, J=1.5Hz). 

30 c) 3^2-(5-Bromo-2-benzyloxy-phenyl)-5-methyl-pyrrol-1-yll-benzoic acid ethyl ester 
1-[5-Bromo-2-(benzyloxy)-phenyl]-pentane-1,4-dione (1.040g, 3.01 mmol), ethyl-3- 
aminobenzoate (0.54ml, 3.62mmol) and pTSA (50mg) vtrere heated in toluene (30ml, 
0.1M) at reflux for 4 hours. Upon cooling, the mixture was diluted with EtOAc and washed 
with 2M HCI and saturated NaHCOa, dried (Na2S04), filtered and concentrated. The 

35 residue was purified by chromatography with hexane containing EtOAc (5%) as eluant, to 
give the desired compound (811mg, 55%). 

^H NMR (400MHz, CDCI3) 1.31 (3H, t, J=7Hz), 2.15 (3H, s). 4.28 (2H. q. J=7Hz). 4.71 
(2H, s), 6.13 (1H, d, J=3.5Hz). 6.31 (1H, d. J=3.5Hz). 6.49 (1H, d, J=9Hz), 6.99-7.16 (2H, 
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m). 7.10-7.15 (1H, m), 7.17 (1H. d. J=3Hz, J=9Hz). 7.22-7.32 (4H, m's excess). 7.38 (1H, 
d. J=3Hz), 7.73 (1H, s), 7.91 (1H, d, J=8Hz). 

d) 3-{2-[5-Bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-benzoic acid 




5 The ethyl ester derivative (144.6mg, 0.30mmol) was heated in a mixture of EtOH (3ml) 
and 2M NaOH (1.5ml) at reflux in a reacti-vial for 3 hours. Upon cooling, the mixture was 
diluted with EtOAc, vwashed with 2M HCI, dried (Na2S04), filtered and evaporated to give 
the title compound (136.7mg, 100%). 

NMR (400MHz. CDCI3) 2.16 (3H. s). 4.72 (2H. s). 6.14 (1H. d, J=3Hz), 6.32 (1H. d, 

10 J=3Hz), 6.51 (1 H, d. J=9Hz). 7.00-7.08 (2H. m), 7.13-7.21 (2H. m). 7.22-7.36 (4H, m's 
excess), 7.39 (1H, d, J=2Hz). 7.79 (1H. s), 7.96 (1H, d. J=8Hz), 
LC/MS t= 3.99 min [MH+] 462 and 463, [MH-] 460 and 461 . 

Example 4: 3-f2-rs-Phenvl-2-(benzvloxv)-Dhenvn-5-methvl-Pvrro !-1-yl^-benzoic acid 
15 3-f2-r5-Phenvl-2-(benzvloxv)-phenvn-5-methvl-Pvrrol-1-v lV-benzoic acid ethvl 

ester 

3-{2-t5-Bromo-2-(benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-benzolc acid ethyl ester 
(109.9mg, 0.21 mmol), benzene boronic acid (52mg, 0.43mmol), K2CO3 (230mg, 
1.67mmol) and tetrakistriphenylphophine palladium (0) (26.0mg. 0.02mmol) were heated 

20 in a toulene (1 ml) and EtOH (1ml) at 90^0 in a reacti-vial for 6 hours. Upon cooling, the 
mixture was diluted with EtOAc and washed with H2O, dried (Na2S04). filtered and 
concentrated, the residue was purified by chromatography, with /so-hexane containing a 
gradient of EtOAc (1 .5-5%) to give the title compound (63.4mg, 58%). 
'H NMR (400MHz, CDCI3) 1.27 (3H, q, J=7Hz). 2.18 (3H. s), 4.27 (2H. q, J=7Hz). 4.84 

25 (2H, s), 6.16 (1H. d, J=3Hz). 6.40 (1H. d, J=3Hz), 6.72 (1H. d, J=9Hz). 7.10-7.15 (2H, m). 
7.17-7.42 (11H, m's excess), 7.47 (1H, d, J=2Hz). 7.82 (1H, s), 7.92 (1H, d, J=8Hz). 
LC/MS t=4.31 min [MH+] 488. 




30 3-{2-[5-Phenyl-2-(benzyloxy)-phenyl]-5-methyl-pynrol-1 -yl}-benzoic acid ethyl ester 

(62.1mg, 0.13mmol) was heated in a mixture of EtOH (1.2ml) and 2M NaOH (0.6ml) at 
90'C in a reacti-vial for 2 hours. Upon cooling, the mixture was diluted with EtOAc, 
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washed with 2M HCI, dried (Na2S04), filtered and evaporated to give the title compound 
(58.3mg. 100%). 

NMR (400MHz, CDCI3) 2.19 (3H, s). 4.83 (2H. s), 6.17 (1H, d. J=3Hz), 6.40 (1H. d. 
J=3Hz). 6.74 (1H, d, J=8Hz), 7.12 (1H. d, J=8Hz), 7.20-7.45 (12H, m's excess), 7.48 (1H, 
5 d, J=2Hz), 7.86 (1 H, t. J=3Hz), 7.96 (1 H, d. J=8Hz). 
LC/MS i~ 4.08 min [MH+] 460, [MH-] 458. 

Example 5: 3-l2-rS-Chloro-2-(cvclohexvlmethoxv^phenv n-S-methvl-Dvrrol-1 -vft- 
benzolc acid 

10 a) 5-Chloro-2-cyclohexylmethoxy-benzaldehyde 

5-Chlorosalicylaldehyde (5.025g, 32.08mmol). cyclohexylmethyl bromide (4.70ml, 
33.70mmol) and K2CO3 (8.890g, 64.42mmol) were heated in DMF (32ml) at 6OOC for 
18hra. Upon cooling to room temperature. EtaO and H2O were added. The layers were 
separated and the aqueous phase was extracted with Et20. The combined organic 
15 extracts were dried (Na2S04), filtered and concentrated to give the title compound (6.1 15g, 
85%). 

NMR (400MHz, CDCI3) 1.12-1.39 (5H, m), 1.66-1.92 (6H, m). 3.85 (2H, d. J=6Hz), 6.92 
(1H. d, J=9Hz), 7.46 (1H, dd, J=3Hz, J=9Hz), 7.78 (1H. d, J=3Hz). 10.47 (1H, s). 
b) 1 -[5-Chloro-2-(cycIohexylmethoxy)-phenyr|-pentane-1 ,4-dione 

20 A mixture of 2-benzyloxy-5-bromo-benzaldehyde (2.003g, 7.93mmol), methyl vinyl ketone 
(0.80ml, 9.62mmol), 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide (307mg, 
1 .22mmol, 0.1 5eq) and triethylamine (1 .65ml, 1 1 .86mmol) was heated in ethanol (2.4ml, 
3M) at reflux for 5 hours. Upon cooling, the mixture was diluted with EtOAc and washed 
with saturated NH4CI and saturated NaHCOa, dried (Na2S04) filtered and concentrated. 

25 The residue was purified by chromatography with /so-hexane containg a gradient of EtOAc 
(5-10%) to give the title compound as an oil (1.2153g, 48%). 

^H NMR (400MHz, CDCI3) F2944 1.02-1.39 (5H, m), 1.61-1.95 (6H, m), 2.26 (3H, s), 2.85 
(2H, t, J=6Hz), 3.27 (2H, t. J=6Hz), 3.84 (2H, d. J=6Hz). 6.88 (1H, d. J=9Hz). 7.37 (1H, dd, 

J=3Hz, J=9Hz), 7.70 (1H, d. J=3Hz). 
30 c) 3-{2-[5-Chloro-2-(cyclohexylmethoxy)-phenyll-5-methyl-pyrrol-1-yl}-benzolc acid 

ethyl ester 

1-[5-Chloro-2-(cyclohexylmethoxy)-phenyl]-pentane-1 ,4-dione (478.9mg, 1.49mmol), ethyl- 
3-aminobenzoate (0.27ml, 1.81mmol) and pTSA (25mg) were heated in toluene (15ml, 
0.1 M) at reflux for 3 hours. Upon cooling, the mixture was diluted with EtOAc and washed 

35 with 2M HCI and saturated NaHCOa, dried (NaaSOA), filtered and concentrated. The 
residue was purified by chromatography, with hexane containing a gradient of EtOAc (1- 
2%) as eluant, to give the desired compound (547mg, 81%). 
^H NMR (400MHz, CDCI3) 0.76-0.93 (2H, m), 1.06-1.30 (3H, m's excess), 1.37 (3H, t, 
J=7Hz). 1.52-1.75 (6H. m's excess), 2.19 (3H, s), 3.40 (2H. d, J=6Hz), 4.35 (2H. q. 

40 J=7Hz). 6.1 1 (1 H, d, J=3Hz), 6.28 (1 H, d, J=3Hz), 6.59 (1 H, d, J=9Hz), 7.05 (1 H, dd, 
J=3Hz, J=9Hz). 7.09 (1H. d, J=3Hz), 7.17 (1H. d. J=8Hz). 7.31 (1H, t, J=8Hz), 7.83 (1H, 
s), 7.91 (1H, d, Js8Hz). 
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d) 3-{2-[5-Chloro-2-(cyclohoxylmethoxy)-phenyll-5-methyl-pyrroH -yl}-benzoic acid 




3-{2-[5-Chloro-2-(cyclohexylmethoxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzoic acid ethyl ester 

(149.0mg, 0.33mmol) was heated in a mixture of EtOH (3ml) and 2M NaOH (1 .5ml) at 
5 90OC in a reacti-vial for 2 hours. Upon cooling, the mixture was diluted with EtOAc, 

washed with 2M HCI, dried (Na2S04), filtered and evaporated to give the title compound. 
NMR (400MHz, CDCI3) 0.78-0.93 (2H, m), 1.06-1.31 (3H. m's excess), 1.64-1.74 (6H, 

m's excess), 2.19 (3H, s), 3.42 (2H. d. J=6Hz), 6.12 (1H, d. J=3Hz). 6.29 (1H, d. J=3Hz). 

6.60 (1H, d, J=8Hz). 7.06 (1H. dd, J=3Hz. J=8Hz), 7.10 1H, d. J=3Hz), 7.22 (1H, d, 
10 J=8Hz). 7.35 (1 H, t, J=8Hz). 7.92 (1H, s), 7.97 (1 H, d. J=8Hz). 

LC/MS t= 4.08, [MH+l 424 and 426, [MH-] 422 and 424. 

Example 6: 4-<2-r5-Chloro-2-(benzvloxv)-phenvn-5-met hvl-Pvrrol-1-vl>- 

methanesulfonvl benzene 

1 5 1 -[5-Chloro-2-(benzyloxy)-phenyll-pentane-1 ,4-dione (251 mg , 0.83mmol), 4- 

methylsulfonylaniline hydrochloride (209mg, I.OImmol) and triethylamlne (0.11ml, 
0.79mmol) were heated in toluene (8.3ml, 0.1 M) at reflux for 4 hours. Upon cooling, the 
mixture was diluted with EtOAc and washed with 2 M HCI and saturated NaHCOa, dried 
(Na2S04), filtered and concentrated. The residue was purified by chromatography, with 

20 hexane containing a gradient of EtOAc (1 0-25%) as eluant, to give the desired compound 
(188mg, 50%). 

^H NMR (400MHz, CDCI3) 2.16 (3H. s). 3.05 (3H, s), 4.66 (2H, s), 6.15 (IN, s, J=3Hz), 
6.34 (1H, d. J=3Hz), 6.60 (1H. d, J=9Hz), 7.01-7.13 (5H. m), 7.23 (1H, d. J=2Hz), 7.28- 
7.36 {3H, m), 7.74 (2H. d, J=9Hz). 
25 LC/MS t=3.88 min, [MH+J 452 and 454. 




30 1-{5-chloro-2-(benzyloxy)-phenyll-pentane-1 ,4-dione (279mg, 0.93mmol), 3- 

methylsulfonylaniline hydrochloride (262mg, 1 .26mmol) and triethylamlne (0. 1 2ml, 
0.86mmol) were heated in toluene (9.3ml. 0.1 M) at reflux for 4.5 hours. Upon cooling, the 
mixture was diluted with EtOAc and washed with 2M HCI and saturated NaHCOa, dried 
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(NaaSOA), fittered and concentrated. The residue was purified by chromatography, with 
hexane containing a gradient of EtOAc (1 0-30%) as eluant, to give the desired compound 
(270mg, 64%). 

NMR (400MHz. CDCI3) 2.19 (2H. m), 2.66 (3H. s). 4.75 (2H, s), 6.15 (1H. d. J=3Hz). 
5 6.34 (1H, d, J=3Hz). 6.57 (1H, d, J=9Hz), 6.95-7.10 (3H. m), 7.17-7.34 (5H. m's excess), 
7.42 (1H, t, J=8Hz). 7.55 (1H, s), 7.79 (1H, d. J=8Hz). 
LC/IVIS t=3.86 min [MH+] 452 and 454. 

Example 8: 3-f 2-r5-Bromo-2-(4-methoxv-benzvloxv Vphenvn-5-methvl-Dvrrol-1 -vIV 

10 benzoic acid 

a) 5-Bromo-2-(4-metlioxy-benzyloxy)-benzaldehyde 

5-Bromo-2-hydroxybenzaldehyde (8.56 g, 0.043 mol, 1 eq) was added to DMF (60 ml). 
K2CO3 (11.75 g. 0.085 mol, 2 eq) and 4-methoxybenzyl chloride (10 g, 0.06 mol, 1.5eq) 
were added to the stirred reaction mixture. Atter complete addition the vessel was heated 

15 to 60 OC. After 3 hours the reaction had gone to completion. The reaction mixture was 
quenched with water (250 ml) and washed with EtOAc (2 x 250 ml). The organic extracts 
were combined and washed with brine (1 50 ml), dried over MgS04 and the solvent was 
then removed in vacuo to yield title compound (13.9 g, 0.04 mol, 100%) as a white solid. 
NMR (400MHz, CDCI3) 3.82 (3H, s). 5.10 (2H, s), 6.93 (2H, d, J=8.2Hz), 6.96 (1H, d, 

20 J=9.0Hz), 7.34 (2H, d. J=8.2Hz), 7.60 (1 H. dd. J=2.2. 8.8Hz), 7.92 (1 H, d, J=2.2Hz). 1 0.5 
(1H.S). 

LC/MS t = 3.62 min [M+NH4+] 337.9. 

b) 1 -[5-Bromo-2-(4-methoxy-benzyloxy)-phenyll-pentane-1 ,4-dione 

5-Bromo-2-(4-methoxy-benzyloxy)-benzaldehyde (9.45 g, 0.029 mol, 1 eq) was added to 
25 Eton (9 ml). TEA (12.25 ml. 0.088 mol. 3 eq), methyl vinyl ketone (2.10 g, 0.03 mol, 1.02 
eq) and 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide (2.22 g. 8.80 mmol, 0.3 eq) 
were added to the stirred reaction mixture. After complete addition the vessel was heated 
to reflux. After 18 hours the reaction had gone to completion. The reaction mixture was 
quenched with saturated NH4CI solution (300 ml) and washed with EtOAc (2 x 250 ml). 
30 The organic extracts were combined and washed with saturated NaHCOa solution (250 ml) 
and brine (200 ml), dried over MgS04 and the solvent was then removed in vacuo to yield 
a daric oil. The cmde product was purified by chromatography on silica gel (20% 
EtOAc//so-hexane) to yield title compound (6.42 g, 0.016 mol. 57 %) as a yellow oil which 
crystallised to fonn a yellow solid upon cooling. 
35 'H NMR (400MHz, CDCI3) 2.17 (3H, s), 2.76 (2H, t. J=6.0Hz). 3.19 (2H, t. J=6.0Hz). 3.82 
(3H, s), 5.08 (2H, s), 6.91 (3H, m), 7.34 (2H, d, J=8.2Hz), 7.51 (1H. dd. J=2.2. 8.4Hz), 7.82 
(1H,d. J=2.2Hz). 
LC/MS t = 3.55 mins [PMB+] 121. 

c) 3^2-[6-Bromo-2-(4-methoxy-benzyloxy)-phenylJ-5-methyl-pyrrol-1 -yI}-benzoic 

40 acid ethyl ester 

1-[5-Bromo-2-(4-methoxy-benzyloxy)-phenyl]-pentane-1.4-dione (8.017 g, 0.02 mol, 1 eq) 

and ethyl-3-amlnobenzoate (3.67 ml, 0.025 mol, 1.2 eq) were combined in toluene (3 ml). 
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After complete addition iJne vessel was heated to reflux. After 12 hours the reaction had 
gone to completion. The remaining solvent was removed in vacuo to yield a darl^ oil. The 
crude product was purified by chromatography on silica gel (11% EtOAc:/so-hexane) to 
yield title compound (6.252 g, 0.012 mol, 60 %) as a yellow oil. 
5 NMR (400MHz, CDCI3) 1 .31 (3H t„ J=7.0Hz), 2.14 (3H. s). 3.79 (3H. s). 4.29 (2H, q, J 
=7.0Hz). 4.63 (2H. s). 6.12 (1H, d. J=3.0Hz). 6.29 (1H. d. J=3.3Hz), 6.51 (1H. d. J=8.4Hz), 
6.81 (2H. d, J=8.6Hz), 6.98 (2H, d, J=8.2Hz). 7.11 (1H, br d. J=8.0Hz). 7.17 (1H, dd. 
J=2.2. 8.4Hz). 7.28 (1H, t. J=7.6Hz). 7.37 (1H. d. J=2.2Hz). 7.72 (1H. t. J=1.5Hz). 7.91 
(1H, brd. J=7.8Hz). 

1 0 LC/MS t = 4.22 mins [MH+] 51 9.9. 

d) 3-{2-[5-Bromo-2-(4-methoxy-benzyloxy)-phenyl]-5-inethyl-pyrroI-1-yl}-benzoic 

acid 



3-{2-[5-Bromo-2-(4-methoxy-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-benzolc acid ethyl 
15 ester (1 50 mg, 0.29 mmol, 1 eq) was added to EtOH (3 ml) and 2M NaOH (1 .5 ml) in a 
reacti-vial. The vessel was heated to 100 ^C. After 2 hours the reaction had gone to 
completion. The reaction mixture was quenched with 2M HCI solution (10 ml) and washed 
with EtOAc (2x10 ml). The organic extracts were combined and washed with brine (10 
ml), dried over MgS04 and the solvent was then removed in vacuo to yield the title 
20 compound (131 mg, 0.27 mmol, 92 %) as a yellow oil. 

'H NMR (400MHz, CDCI3) 2.14 (3H, s), 3.78 (3H, s), 4.64 (2H. s). 6.12 (1H. d, J=3.0Hz), 
6.30 (1H. d. J=3.0Hz), 6.54 (1H. d. J=8.2Hz), 6.81 (2H, d, J=8.2Hz), 6.99 (2H, d, J=8.2Hz), 
7.15 (1H. brd. J=8.0Hz), 7.18 (1H, dd. J=2.0. 8.6Hz), 7.30 (1H, t. J=7.8Hz), 7.36 (1H. d. 
J=2.0Hz). 7.77 (IN, br s). 7.95 (1H, br d. J=7.9Hz). 
25 LC/MS t = 3.95 mins IMH+] 492. 

Example 9: 3-f 2-r5-Bromo-2-f 3.4-dichloro-benzvloxv^-phenvn-5-methvl-Pvrrol-1 -vl>- 
benzoic acid 

a) 3-{2-[5-Bromo-2-(hydroxy)-phenyl]-5-methyl-pyrrcl-1-yl}-benzoic acid ethyi ester 

30 A solution of 3-{2-[5-Bromo-2-(4-methoxy-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl^benzoic 
acid ethyl ester. (5.95 g, 0.01 1 mol, 1 eq) in 4.0 M HCI in dioxane (30 ml) was stimed for 30 
minutes at room temperature under N2. After this time the reaction had gone to completion 
and the solvent was removed in vacuo to yield the crude product as a dark oil. The cmde 
product was purified by chromatography on silica gel (10%EtOAc:/so-hexane) to yield title 

35 compound (817 mg, 2.04 mmol, 18%) as an orange oil. 
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f NMR (400MHz, CDCI3) 1 .38 (3H. t, J=7.0Hz), 2.16 (3H, s), 4.36 (2H, q, J=7.0Hz), 5.97 

(1H, s), 6.15 (1H, d. J=3.6Hz). 6.35 (1H. d, J=3.6Hz). 6.73 (1H, d, J=8.4Hz), 6.89 (1H, d. 
J=2.2Hz), 7.15 (1H. dd. J=2.0. 8.2Hz). 7.22 (1H, br d), 7.39 (IH, t, J=7.8Hz), 7.81 (1H. t. 
J=1.5Hz). 7.99 (IH, brd, J=7.8Hz). 

5 LC/MS t = 3.79 mins [MH+1 400. 

b) 3^2^5-Bromo-2-(3,4-dlchloro-benzyIoxy)-phenyll-5-methyl-pyrrol-1-yl}-benzolc 

acid ethyl ester 

3-{2-[5-Bromo-2-(hydroxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzoic acid ethyl ester (130 mg, 
0.33 mmol, 1 eq) was added to DMF (1 .3 ml). K2CO3 (92 mg, 0.66 mmol, 2 eq) and 3,4- 

1 0 dichlorobenzyl bromide (85.7 \iL, 0.5 mmol, 1 .5eq) were added to the stirred reaction 

mixture. Atter complete addition the vessel was heated to 60 OC. After 3 hours the reaction 
had gone to completion. The reaction mixture was quenched with water (20 ml) and 
washed with EtOAc (2 x 20 ml). The organic extracts were combined and washed with 
brine (10 ml), dried over MgS04 and the solvent was then removed in vacuo. The crude 

15 product was purified by chromatography on silica gel (3% EtOAc:/so-hexane) to yield title 
compound (104 mg, 0.19 mmol, 57%) as a colourless oil. 

^H NMR (400MHz, CDCI3) 1.31 (3H, t. J=7.1Hz), 2.18 (3H, s), 4.29 (2H, q, J=7.0Hz), 4.63 
(2H, s), 6.15 (IH, d, J=3.2Hz), 6.30 (IH, d, J=3.3Hz), 6.46 (IH, d, J=8.8Hz), 6.87 (IH, dd, 
J=1.8, 8.0Hz), 7.12 (IH, br s), 7.13 (IH, brd, J=7.0Hz). 7.20 (IH, dd, J=2.0, 8.2Hz), 7.30 
20 (1 H, t, J=8.0Hz), 7.35 (1 H. d, J=8.0Hz), 7.42 (1 H, d, J=2.0Hz), 7.72 (1 H. t, J=1 .2Hz), 7.91 
(IH, brd, J=7.8Hz). 
LC/MS t = 4.48 mins [MH+] 558 

c) 3K2-[5-Bron™o-2-<3,4Kllchloro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoic 
acid 



25 




3-{2-[5-Bromo-2-(3,4-dlchloro-benzyloxy)-phenyll-5-methyl-pyn-ol-1 -yl}-benzoic acid ethyl 
ester (100 mg, 0.18 mmol, 1 eq) was added to EtOH (2 ml) and 2M NaOH (1 ml) in a 
reactivial. The vessel was heated to reflux. After 2 hours the reaction had gone to 
completion. The reaction mixture was quenched with 2M HCI solution (10 ml) and washed 
30 with EtOAc (2x10 ml). The organic extracts were combined and washed with brine (1 0 
mO. dried over MgS04 and the solvent was then removed in vacuo to yield the title 
compound (86 mg, 0.27 mmol, 91 %) as a yellow oil. 

^H NMR (400MHz, CDCI3) 2.18 (3H. s), 4.65 (2H, s), 6.16 (1H, d. J=3.2Hz), 6.31 (IH, d, 
J=3.4Hz). 6.48 (1H, d. J=8.8Hz), 6.89 (1H, dd, J-1.8, 8.1Hz), 7.14 (IH, d, J=1.8Hz). 7.17 
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(1H. br d, J=8.0Hz). 7.21 (1H. dd, J=2.0, 8.4Hz), 7.34 (1H, t, J=7.8Hz). 7.35 (1H. d, 
J=8.0Hz), 7.42 (1H, d. J=2.0Hz), 7.77 (1H, brs), 7.98 (1H. brd. J=7.8Hz). 
LC/MS t = 4.28 mins [MH+] 530. 

5 Example 1 0: 3-(2-r5-Bromo-2-f 2-chloro-4-fluoro-benzvloxvt-phenvn-S-meth vl-Dvrroi- 
l-vlV-benzoic acid 

a) 3-{2-[5-Bromo-2-(2-chloro-4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzoic acid ethyl ester 

3-{2-[5-Bromo-2-(hydroxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoic add ethyl ester (130 mg, 
10 0.33 mmol, 1 eq) was added to DMF (1 .3 ml). K2CO3 (92 mg, 0.66 mmol, 2 eq) and 2- 

chloro-4-flLiorobenzyl bromide (111.74 mg, 0.5 mmol, 1.5eq) were added to the stirred 

reaction mixture. After complete addition the vessel was heated to 60 OC. After 3 hours the 

reaction had gone to completion. The reaction mixture was quenched with vrater (20 ml) 

and washed with EtOAc (2 x 20 ml). The organic extracts were combined and washed with 
15 brine (1 0 ml), dried over MgS04 and the solvent was then removed in vacuo. The crude 

product purified by chromatography on silica gel (3% EtOAc:/so-hexane) to yield title 

compound (122 mg. 67%) as a colourless oil. 

NMR (400MHz, CDCI3) 1.31 (3H, t, J=7.0Hz), 2.17 (3H, s), 4.29 (2H, q. J=7.0Hz), 4.73 

(2H, s). 6.14 (1H, d, J=3.2Hz), 6.31 (1H, d, J=3.6Hz). 6.47 (1H. d, J=8.4Hz), 6.89 (2H, m), 
20 7.09 (1 H, dd, J=1 .6, 8.0Hz). 7.14 (1 H, br d, J=7.6Hz), 7.20 (1 H. dd, J=2.4, 8.5Hz), 7.31 

(1H, t. J=7.8Hz), 7.40 (1H. d. J=2.0Hz). 7.73 (1H. t. J=1.4Hz). 7.92 (1H. brd. J=7.8Hz). 

LC/MS t = 4.39 mins [MH"^ 541 .9. 

b) 3-{2-[5-Bromo-2-(2-chloro-4-fluoro-benzyloxy)-phenyll-5-methyi-pyrroi-1 -y I}- 
benzoic acid 



3-{2-[5-Bromo-2-(2-chloro-4-fluoro-benzyloxy)-phenyll-5-methyl-pyn-ol-1-ylhbenzoicacid 
ethyl ester (100 mg, 0.18 mmol, 1 eq) was added to EtOH (2 ml) and 2M NaOH (1 ml) in a 
reactlvial. The vessel was heated to 100 OC. After 2 hours the reaction had gone to 
completion. The reaction mixture was quenched with 2M HCI solution (10 ml) and washed 
30 with EtOAc (2 x 1 0 ml). The organic extracts were combined and washed with brine (1 0 
ml), dried over MgS04 and the solvent was then removed in vacuo to yield the title 
compound (95 mg, 100 %) as a yellow oil. 

^H NMR (400MHz, CDCIa) 2.17 (3H, s), 4.74 (2H, s). 6.15 (1H. d. J=3.0Hz). 6.31 (1H. d, 
J=3.0Hz), 6.50 (1H, d, J=8.4Hz), 6.91 (2H, m), 7.07 (1H, dd, J= 2.0, 8.0Hz), 7.21 (2H, m), 
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7.34 (1H, t, J=7.8Hz). 7.39 (1H. d. J=2.0Hz). 7.79 (1H. t. J=1.8Hz). 7.98 (1H. br d. 
J=7.8Hz). 

LC/MS t = 4.16 mins [MH+] 513.8. 




5 Example 1 1 : 3-f 2-r5-Bromo-2-f 4-fluoro-benzvloxv)-phenvn -5-methvl-pvrrol»1 -vrt- 

benzo!c acid 

a) 3-{2-[S-Bromo-2-(4-fluoro-benzyloxy)-phenyll-5-methyI-pyrrol-1-yl>-benzolcacid 
ethyl ester 

3-{2-[5-Bromo-2-(hydroxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzoicacid ethyl ester (130 mg, 
10 0.33 mmol, 1 eq) was added to DMF (1 .3 ml). KaCOa (92 mg, 0.66 mmol, 2 eq) and 4- 

fluorobenzyl bromide (61.8 ]±, 0.5 mmol, 1.5eq) were added to the stirred reaction 

mixture. After complete addition the vessel was heated to 60 °C. After 3 hours the reaction 

had gone to completion. The reaction mixture was quenched with water (20 ml) and 

washed with EtOAc (2 x 20 mO- The organic extracts were combined and washed with 
15 brine (1 0 ml), dried over MgS04 and the solvent was then removed in vacuo. The crude 

product was purified by chromatography on silica gel (7% EtOAc:/so-hexane) to yield title 

compound (114 mg, 69%) as a colourless oil. 

NMR (400MHz, CDCI3) 1.31 (3H, t, J=7.0Hz). 2.16 (3H, s), 4.29 (2H. q, J=7.0Hz), 4.72 

(2H. s), 6.13 (1H. d. J=3.2Hz), 6.29 (1H, d. J=3.2Hz), 6.48 (1H. d. J=8.4Hz), 6.98 (4H. m). 
20 7.10 (1H, br d, J=7.8Hz). 7.19 (1H. dd, J=2.0, 8.7Hz), 7.28 (1H, t. J=7.8Hz), 7.39 (1H, d, 

J=2.4Hz), 7.70 (1H. br s), 7.90 (1H, br d, J=7.6Hz). 

LC/MS t = 4.25 mins [MH+] 508.0. 

b) 3-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyri-5-methyl-pyrrol-1-yl)-benzoic acid 



25 3-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyll-5-methyl-pynrol-1 -yl}-benzoic acid ethyl ester 
(100 mg, 0.20 mmol. 1 eq) was added to EtOH (2 ml) and 2M NaOH (1 ml) in a reacti-vial. 
The vessel was heated to 100 OC. After 2 hours the reaction had gone to completion. The 
reaction mixture was quenched with 2M HCI solution (10 ml) and washed with EtOAc (2 x 
10 ml). The organic extracts were combined and washed with brine (10 ml), dried over 

30 MgS04 and the solvent was then removed in vacuo to yield the title compound (91 mg, 96 
%) as a yellow oil. 

NMR (400MHz, CDCI3) 2.16 (3H, s), 4.68 (2H, s). 6.13 (1H. dd, J=0.2, 3.0Hz), 6.30 
(1H, d, J=3.0Hz), 6.52 (1H, d, J=8.4Hz), 6.96 (2H, br t, J=8.2Hz), 7.02 (2H, dd, J=7.0, 
8.2Hz), 7.15 (1H, brd, J=8.0Hz). 7.20 (1H, dd, J=2.2. 8.4Hz), 7.31 (1H, t, J=7.8Hz). 7.38 
35 (1 H. d, J=2.2Hz), 7.76 (1 H, t. J=1 .6Hz). 7.97 (1 H. br d, J=7.6Hz). 
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LC/MS t = 3.98 mins [MH+1 479.9 

Example 1 2: 3-f 2-r5-Bromo-2-(2.4-diffluoro-benzvloxv)-phenvn-S-met hvl-pvrroi-1 -vll- 
benzoic acid 

5 a) 3-{2-[5-Bromo-2-(2,4-dlfluoro-benzyloxy)-pheny|l-5-methy l-pyrroH -yi}-benzoic 
acid ethyl ester 

3-{2-[5-Bromo-2-(hydroxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzoic acid ethyl ester (130 mg, 
0.33 mmol, 1 eq) was added to DMF (1.3 ml). K2CO3 (92 mg, 0.66 mmol, 2 eq) and 2,4- 
difluorobenzyl bromide (69.0 nL, 0.5 mmol, 1.5eq) were added to the stirred reaction 

1 0 mixture. After complete addition the vessel was heated to 60 oc. After 3 hours the reaction 
had gone to completion. The reaction mixture was quenched with water (20 ml) and 
washed with EtOAc (2 x 20 ml). The oiganic extracts were combined and washed with 
brine (10 ml), dried over MgS04and the solvent was then removed in vacuo. The crude 
product was purified by chromatography on silica gel (7% EtOAc:/so-hexane) to yield title 

1 5 compound (1 1 6 mg, 67%) as a colouriess oil. 

NMR (400MHz. CDCI3) 1.32 (3H, t, J=7.0Hz), 2.15 (3H, s), 4.30 (2H, q, J=7.0Hz). 4.72 
(2H. s). 6.12 (1H, d. J=3.2Hz), 6.29 (1H, d, J=3.4Hz), 6.53 (1H, d, J=8.4Hz), 6.78 (2H. m), 
6.95 (1H. dt, J=6.4, 9.0Hz), 7.12 (1H, brd, J=8.0Hz), 7.21 (1H, dd. J =2.2, 8.8Hz), 7.29 
(1H, t, J=7.7Hz), 7.37 (1H, d. J=2.4Hz), .7.72 (1H, br s), 7.90 (1H, brd. J=7.9Hz). 

20 LC/MS t = 4.27 mins [MH+1 525.9. 

b) 3-{2-I5-Bromo-2-(2,4-difluoro-benzyloxy)-phenyl]-5-nfiethyl-pyrrol-1-yl}-benzoic 

acid 




3-{2-[5-Bromo-2-(2,4-difluoro-benzyloxy)-phenyI]-5-methyl-pynrol-1 -yl}-benzolc add ethyl 
25 ester (100 mg, 0.20 mmol, 1 eq) was added to EtOH (2 ml) and 2M NaOH (1 ml) in a 
reacti-vial. The vessel was heated to IOOOC. After 2 hours the reaction had gone to 
completion. The reaction mixture was quenched with 2M HCI solution (10 ml) and washed 
with EtOAc (2x10 ml). The organic extracts were combined and washed with brine (10 
ml), dried over MgS04 and the solvent was then removed in vacuo to yield the title 
30 compound (85 mg , 90 %) as a yellow oil. 

^H NMR (400MHz. CDCI3) 2.16 (3H. s). 4.73 (2H. s), 6.13 (1H, d. J=3.0Hz). 6.30 (1H. d. 
J=3.0Hz). 6.56 (1H. d. J=8.4Hz). 6.79 (2H, m), 6.99 (1H, q, J=7.8Hz), 7.17 (1H, br d, 
J=8.0Hz), 7.22 (1H, dd. J=2.2, 8.6Hz), 7.34 (1H, t. J=8.0Hz), 7.37 (1H, d. J=2.2Hz), 7.78 
(1H. brs), 7.98 (1H, brd, J=7.7Hz). 
35 LC/MS t = 4.01 mins [MH+] 497.9. 
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ExampDe H 3: 34245-Bromo-2-<4-chlloro-berTizvloxv>-iaheinivll1-5-met8ivl-iPVf irol-1 -vll>- 
bemizoic acid 

a) 3-{245-Bromo-2-(4-chloiro-lbeitizylojty)-phenyl3-5-methyll-pyrrol-il -yll}-benzoic acid 
5 ethyl ester 

3-{2-I5-Bromo-2-(hydroxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoic acid ethyl ester (130 mg, 
0.33 mmol, 1 eq) was added to DMF (1.3 ml). K2CO3 (92 mg, 0.66 mmol. 2 eq) and 4- 
chlorobenzyl bromide (102.7 mg, 0.5 mmol, 1.5eq) were added to the stirred reaction 
mixture. After complete addition the vessel was heated to 60 °C. After 3 hours the reaction 

10 had gone to completion. The reaction mixture was quenched with water (20 ml) and 
washed with EtOAc (2 x 20 ml). The organic extracts were combined and washed with 
brine (10 ml), dried over MgS04 and the solvent was then removed in vacuo. The crude 
product was purified by chromatography on silica gel (7% EtOAK/soJiexane) to yield title 
compound (126 mg, 74%) as a colourtess oil. 

15 'H NMR (400MHz. CDCI3) 1 .32 (3H, t, J=7.0Hz), 2.16 (3H, s), 4.29 (2H, q, J=7.0Hz). 4.66 
(2H, s). 6.13 (1H. d, J=3.2Hz). 6.29 (1H, d, J=3.4Hz), 6.47 (1H, d, J=8.2Hz). 6.95 (2H, d, 
J=8.0Hz), 7.12 (1H. br d, J=7.8Hz), 7.18 (1H, dd, J=2.2. 8.4Hz), 7.24 (2H. d, J=8.0Hz), 
7.28 (1 H, t, J=7.8Hz). 7.40 (1 H, d. J=2.2Hz), 7.71 (1 H, br s), 7.91 (1 H, br d, J=7.8Hz). 

LC/MS t = 4.38 mins [MH+1 523.9. 
20 b) 3-{2-[S-Bromo-2-(4-chloro-benzyloxy)-plhieirDyl]-5-me4hyB-pyiiTol-1-yl)-benzoic acid 

3-{2-[5-Bromo-2-(4-chloro-benzy!oxy)-phenyl]-5-methyl-py^•ol-1-yl^bena)ic acid ethyl ester 
(100 mg. 0.20 mmol, 1 eq) was added to EtOH (2 ml) and 2M NaOH (1 ml) in a reactlvlal. 
The vessel was heated to 100 °C. After 2 hours the reaction had gone to completion. The 
reaction mixture was quenched with 2M HCI solution (10 ml) and washed with EtOAc (2 x 
25 10 ml). The organic extracts were combined and washed with brine (10 ml), dried over 
MgS04 and the solvent was then removed in vacuo to yield the title compound (93 mg, 98 
%) as a yellow oil. 

NMR (400MHz, CDCI3) 2.16 (3H, s). 4.68 (2H. s). 6.13 (1H. d, J=3.0Hz). 6.30 (1 H. d. 
J=3.2Hz). 6.49 (1H, d, J=8.4Hz), 6.98 (2H, d, J=8.2Hz). 7.16 (1H. br d, J=7.8Hz), 7.19 
30 (1 H. dd, J=2.2, 8.4Hz). 7.25 (2H, d. J=8.0Hz), 7.32 (1 H, t, J=7.8Hz). 7.39 (1 H, d. J=2.2Hz). 
7.77 (1 H, br s), 7.97 (1 H, br d, J=7.8Hz). 
LC/MS t = 4.14 mins [MH+1 495.8. 

« 

Example 14; 3-f2-f2-f4-Mletthoxv-benzvloxvt-iohenvll'il-Dvirrol-1 1-vlV-beinizoic acid 

35 a) 2-(4-Rfletllioxy-lbeinizyloxy)-beiiizaldehyde 

2-Hydroxybenzaldehyde (5.20 g, 0.043 mol, 1 eq) was added to DMF (60 ml). K2CO3 
(1 1 .75 g, 0.085 mol, 2 eq) and 4-methoxybenzyl chloride (10 g, 0.06 mol, 1.5eq) were 
added to the stirred reaction mixture. After complete addition the vessel was heated to 60 
OC. After 3 hours the reaction had gone to completion. The reaction mixture vras 

40 quenched with water (250 ml) and washed with EtOAc (2 x 250 ml). The organic extracts 
were combined and washed with brine (150 ml), dried over MgS04 and the solvent was 
then removed in vacuo to yield title compound (13.9 g, 0.04 mol. 100%) as a white solid. 
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NMR (400MHz, CDCI3) 3.82 (3H, s), 5.12 (2H, s). 6.93 (2H. d, J=8.2Hz), 7.05 (2H. m), 
7.36 (2H. d. J=8.2Hz). 7.52 (1H. dt. J=1.8. 8.0Hz). 7.85 (1H. dd. J=1.8. 8.0Hz). 10.5 (1H, 

s). 

LCyMS t = 3.31 mins [PMB+] 120.9. 
5 b) 1-[2-(4-Methoxy-benzyloxy)-phenyll-pentane-1,4-dlone 

2- (4-Methoxy-benzyloxy)-benzaldehyde (2.50 g. 7.23 mmol, 1 eq) was added to EtOH (2.2 
ml). EtaN (1.51 ml. 10.8 mmol, 1.5 eq), methyl vinyl ketone (516,5 mg, 7.38 mmol, 1.02 
eq) and 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazoIium bromide (2.22 g. 8.80 mmol. 0.3 eq) 
were added to the stirred reaction mixture. After complete addition the vessel was heated 

1 0 to reflux. After 24 hours the reaction had gone to completion. The reaction mixture was 
quenched with saturated NH4CI solution (200 ml) and washed with EtOAc (2 x 200 ml). 
The organic extracts were combined and washed with saturated NaHCOa solution (150 ml) 
and brine (150 ml), dried over MgS04 and the solvent was then removed in vacuo to yield 
a dark oil. The crude product was purified by chromatography on silica gel (20% 

1 5 EtOAc//so-hexane) to yield title compound (1 .27 g. 56 %) as a yellow oil. 

'H NMR (400MHz. CDCI3) 2.15 (3H. s). 2.73 (2H. t, J=6.1Hz). 3.23 (2H. t. J=6.1Hz), 3.81 
(3H. s). 5.08 (2H, s). 6.91 (2H. d. J=7.0Hz). 7.00 (2H. m), 7.37 (2H. d, J=7.0Hz). 7.42 (1H, 
dt, J=1.8. 8.0Hz), 7.72 (1H, d, J=1.8, 7.9Hz). 

LC/MS t =» 3.28 mins [PMB+J 120.9. 
20 c) 3-{2-[2-(4-Methoxy-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl>-benzolc acid ethyl 

ester 

1-[2-(4-Methoxy-benzyloxy)-phenyl]-pentane-1,4-dione (6.76 g. 0.022 mol. 1 eq) and ethyl- 

3- aminobenzoate (3.88 ml, 0.026 mol, 1 .2 eq) were combined in toluene (2.2 ml). After 
complete addition the vessel was heated to reflux. After 12 hours the reaction had gone to 

25 completion. The remaining solvent was removed in vacuo to yield a dark oil. The crude 
product was purified by chromatography on silica gel (11% EtOAc:feo-hexane) to yield titie 
compound (5.79 g, 61 %) as a yellow solid. 

^H NMR (400MHz. CDCI3) 1.30 (3H. t, J=7.0Hz), 2.16 (3H. s). 3.79 (3H. s), 4.29 (2H. q. 
J=7.0Hz), 4.71 (2H, s). 6.13 (1H. d. J=3.4Hz). 6.30 (1H, d. J=3.5Hz), 6.68 (1H, d, 
30 J=8.0Hz). 6.81 (2H. d. J=8.4Hz), 6.85 (1 H. dt, J=0.9. 7.2Hz), 7.03 (2H, d, J=8.2Hz), 7.09 
(2H. m), 7.19 (1H, dd. J=1.8. 7.8Hz), 7.23 (1H, t, J=7.8Hz), 7.76 (1H, t. J=1.4Hz). 7.88 

(1H,brd. J=7.8Hz). 

LC/MS t = 4.04 mins [M+NH4+] 407.9. 

d) 3-{2-[2-(4-Methoxy-ben2yloxy)-phenyll-pyrrol-1-yl}-benzolc acid 
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3-{2-I2-(4-Methoxy-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl^benzoic acid ethyl ester (150 
mg, 0.34 mmol, 1 eq) was added to EtOH (3 ml) and 2M NaOH (1.5 ml) in a reactivial. The 
vessel was heated to 100 OC. After 2 hours the reaction had gone to completion. The 
5 reaction mixture was quenched with 2M HCI solution (1 0 ml) and washed with EtOAc (2 x 
10 ml). The organic extracts were combined and washed with brine (10 ml), dried over 
MgS04 and the solvent was then removed in vacuo to yield the title compound (1 25 mg, 

0.27 mmol, 89%) as a yellow oil. 

NMR (400MHz. CDCI3) 2.16(3H, s). 3.77 (3H. s). 4.70 (2H. s), 6.12 (1H, d, J=3.3Hz). 
10 6.30 (1H. d. J=3.3Hz). 6.69 (1H. d, J=8.0Hz). 6.82 (2H. d. J=8.2Hz). 6.86 (1H. t, J=7.6Hz), 
7.03 (2H. d. J=8.2Hz). 7.10 (1H, dt. J=1.6. 8.0Hz), 7.15 (1H, br d, J=8.0Hz). 7.22 (1H. dd, 
J=1.6, 7.9Hz). 7.27 (1H, t, J=7.8Hz). 7.77 (1H. brs). 7.92 (1H, brd, J=7.8Hz). 
LC/MS t = 3.73 min [MH+J 414.0. 

15 Example 1 5; 3-f 2424 3.4-Dichloro-benzvloxv)-phen vn-5-methvl-pvrroM -vl Vbenzoic 
acid 

a) 3-{2-[2-(Hydroxy)-phenyl]-5-methyl-pyrroM-yl}-benzolc acid ethyl ester 

A solution of 3-{2-[2-(4-Methoxy-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoic acid ethyl 
ester (3 96 g, 0.009 mol, 1 eq) in 4.0 M HCI in dioxane (20 ml) was stired for 30 minutes 
20 at room temperature under Na. After this time the reaction had gone to completion and the 
solvent was removed in vacuo to yield the coide product as a dari< oil. The cmde product 
was purified by chromatography on silica gel (10%EtOAc:/so-hexane) to yield title 
compound (1 .242 g, 45%) as a brown solid. 

'H NMR (400MHz, CDCI3) 1.38 (3H, t, J=7.0Hz). 2.16 (3H. s). 4.35 (2H, q. J=7.0Hz). 5.98 
25 (1H, s). 6.17 (1H. d, J=3.8Hz), 6.37 (1H, d, J=3.8Hz). 6.61 (1H, dt. J=1.0. 7.8Hz). 6.71 

(1H. dd, J=1.6, 7.8Hz). 6.88 (1H, dd. J=1.0, 8.0Hz). 7.16 (1H. dt. J=1.8. 8.0Hz). 7.18 (1H. 
brd). 7.35 (1H. t, J=7.8Hz), 7.83 (1H, t. J=1.5Hz), 7.94 (1H. brd. J=7.8Hz). 
LC/MS t = 3.54 mins [MH+] 322.1. 

b) 3-{2-[2-(3,4-Dichloro-benzyloxy)-phenyIl-5-methyl-pyrrol-1-yl>-ben2oic acid ethyl 
30 ester 

3-{2-[2-(Hydroxy)-phenyll-5-methyl-py^^ol-1-yl^benzoic acid ethyl ester (200 mg. 0.62 
mmol. 1 eq) was added to DMF (2 ml). K2CO3 (172 mg. 1 .25 mmol, 2 eq) and 3.4- 
dichlorobenzyl bromide (160.2 \iL, 0.93 mmol, 1.5eq) were added to the stined reaction 
mixture. After complete addition the vessel was heated to 60 ^C. After 3 hours the reaction 
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had gone to completion. The reaction mixture was quenched with water (20 ml) and 
washed with EtOAc (2 x 20 ml). The organic extracts were combined and washed with 
brine (10 ml), dried over MqSOa and the solvent was then removed in vacuo. The crude 
product was purified by chromatography on silica gel (5% EtOAc:/so-hexane) to yield title 
5 compound (225 mg, 75%) as a colouriess oil. 

NMR (400MHz. CDCI3) 1.30 (3H. t, J=7.1Hz), 2.18 (3H. s), 4.28 (2H, q, J=7.0Hz). 4.70 
(2H, s), 6.16 (1H, d. J=3.2Hz). 6.30 (1H, d. J=3.0Hz). 6.60 (1H, d. J=8.2Hz). 6.90 (2H, m). 
7.11 (2H, m). 7.18 (1H. d. J=1.6Hz), 7.26 (2H, m). 7.35 (1H. d. J=8.0Hz), 7.74 (1H. br s), 
7.88 (1H, brd, J=7.8Hz). 

1 0 LC/MS t = 4.32 mins [MH"^ 480.0. 

c) 3-{2-[2-(3,4-Dichloro-benzyloxy)-phenyll-5-methyl-pyrroH-yl}-benzoic acid 




3-{2-[2-(3,4-Dichloro-benzyloxy)-phenyl]-5-methyl-pym)l-1-yl}-benzoic add ethyl ester (150 
mg. 0.31 mmol. 1 eq) was added to EtOH (3 ml) and 2M NaOH (1.5 ml) in a reactivial. The 
1 5 vessel was heated to 1 00 °C. After 2 hours the reaction had gone to completion. The 
reaction mixture was quenched with 2M HCI solution (10 ml) and washed with EtOAc (2 x 
10 ml). The organic extracts were combined and washed with brine (10 ml), dried over 
MgS04 and the solvent was then removed in vacuo to yield the title compound (140 mg, 
99%) as a yellow oil. 

20 NMR (400MHz, CDCI3) 2.19 (3H. s), 4.70 (2H, s), 6.17 (1H, d, J=3.0Hz), 6.30 (1H. d, 
J=3.0Hz), 6.61 (1H, d. J=8.0Hz), 6.91 (2H, m). 7.13 (2H, m), 7.18 (1H, d, Js1.4Hz). 7.28 
(2H. m), 7.35 (1H. d, J=8.0Hz). 7.78 (1H. br s), 7.94 (1H, br d, J=7.8Hz). 
LC/MS t = 4.32 mins [MH+1 451 .9. 

25 Example 16: 3-l2-r2-(2-Chloro-4-fluoro-benzvioxvVphenv n-5-methvl-Pvrrol-1 -vD- 
benzolc acid 

a) 3-{2-[2-(2-Chloro-4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrroM -yl}-benzoic acid 
ethyl ester 

3-{2-[2-(Hydroxy)-phenyll-5-methyl-pyrrol-1 -yl}-benzoic acid ethyl ester (200 mg, 0.62 
30 mmol, 1 eq) was added to DMF (2 ml). K2CO3 (172 mg, 1 .25 mmol. 2 eq) and 2-chloro-4- 
fluorobenzyl bromide (208.9 mg, 0.93 mmol, 1 .5eq) were added to the stin-ed reaction 
mixture. After complete addition the vessel was heated to 60 OQ. After 3 hours the reaction 
had gone to completion. The reaction mixture was quenched with water (20 ml) and 
washed with EtOAc (2 x 20 ml). The organic extracts were combined and washed with 

■ 
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brine (10 ml), dried over MgS04 and the solvent was then removed in vacuo. The crude 
product was purified by chromatography on silica gel (5% EtOAc:/so-hexane) to yield title 
compound (189 mg, 65%) as a colourless oil. 

NMR (400MHz. CDCI3) 1.30 (3H. t. J=7.1Hz). 2.18 (3H. s). 4.28 (2H. q. J=7.0Hz). 4.79 
(2H s) 6 15 (1H. d. J=3.4Hz). 6.31 (1H. d. J=3.4Hz). 6.61 (1H. d. J=8.0Hz). 6.88 (2H, m). 
6.98 (1H. dd. J=7.0. 8.2Hz). 7.08 (1H. dd. J=2.0. 8.0Hz). 7.12 (2H. m). 7.26 (2H. m). 7.77 
(1H, br s). 7.89 (1H. br d, J=:7.6Hz). 
LC/MS t = 4.23 mins [MH+] 464.0. 

b) 3J2-[2-(2-Chloro-4-fluoro-benzyloxy)-phenya-5-methyl-pyrroI-1-yl}-benzolcacid 

r 



30 





35 



cr ^ 

3-{2-[2-(2-Chloro-4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrroH-ylVbenzoic add ethyl ester 
(150 mg 0.32 mmol. 1 eq) was added to EtOH (3 ml) and 2M NaOH (1.5 ml) In a reacti- 
vlal The vessel was heated to 100 OQ. Atter 2 hours the reaction had gone to completion. 
The reaction mixture was quenched with 2M HCI solution (1 0 ml) and washed with EtOAc 
(2 X 10 ml). The organic extracts were combined and washed with brine (10 ml), dned over 
MgS04 and the solvent was then removed in vacuo to yield the title compound (126 mg. 

89%) as a yellow oil. ^/^u j 

^H NMR (400MHz. CDCI3) 2.18 (3H. s). 4.79 (2H. s), 6.16 (1H, d. J=3.4Hz). 6.32 (1H. d, 
J=3 4Hz) 6.64 (1H. d. J=8.2Hz). 6.90 (2H. m). 7.00 (1H. dd. J=7.0. 8.2Hz). 7.06 (1H. dd. 
J=2.2. 8.0Hz). 7.13 (1H. dt. J=1.6. 7.8Hz). 7.20 (1H. br d. J=8.0Hz). 7.25 (1H. dd. J=1.4. 
8.0Hz). 7.30 (1 H. t. J=7.8Hz). 7.79 (1 H. br s). 7.95 (1 H. br d. J=7.8Hz). 
LC/MS t = 3.96 mins [MH+l 436.0. 

Example 17: a-{2-r244-Fluoro-benzvloxv)- p henvn-5-methvl-PVrrol-1-vll-ben2oic acid 
a) 3-{2-l2-(4-Fluoro-benzyloxy)-phenyl]-5-methyI-pyrroH-yI>-benzolc acid ethyl 

Gstor 

3-{2-[2-(Hydroxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoic acid ethyl ester (200 mg. 0.62 
mmol 1 eq) was added to DMF (2 ml). K2CO3 (172 mg, 1.25 mmol. 2 eq) and 4- 
fluoro'benzyl bromide (115.4 ^L. 0.93 mmol, 1.5eq) were added to the stirred reacUon 
mixture. After complete addition the vessel was heated to 60 OC. After 3 hours the reaction 
had gone to completion. The reaction mixture was quenched with water (20 ml) and 
washed with EtOAc (2 x 20 ml). The organic extracts were combined and washed with 
brine (1 0 ml), dried over MgS04 and the solvent was then removed in vacuo. The crude 
product was purified by chromatography on silica gel (5% EtOAc:/so^exane) to yield title 
compound (175 mg. 65%) as a colourless oil. 
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NMR (400MHz, CDCI3) 1.30 (3H, t, J=7.0Hz). 2.16 (3H, s), 4.28 (2H, q, J=7.0Hz), 4.72 
(2H. s), 6.13 (1H. d. J=3.0Hz). 6.30 (1H. d, J=3.0Hz). 6.64 (1H. d. J=8.2Hz). 6.86 (1H. dt. 
J=0.4. 7.4Hz), 6.97 (2H, t. J=8.2Hz). 7.08 (4H. m). 7.23 (2H. m). 7.72 (1H, t. J=1.8Hz), 
7.88 (1H, brd, J=7.8Hz). 
LC/MS t = 4.07 mins [MH+] 430.1. 

b) 3-{2-[2-(4-FIuoro-benzyloxy)-phenyl]-5-methyl-pyrroH-yl>-benzoic acid 

r 





3-{2-[2-(4-Fluoro-benzyloxy)-phenyll-5-methyl-pyrroH-yiy-benzoic acid etiiyl ester (150 
mg, 0.35 mmol, 1 eq) was added to EtOH (3 ml) and 2M NaOH (1.5 ml) in a reacti-vial. 
10 The vessel was heated to 1 00 ^C. After 2 hours the reaction had gone to completion. The 
reaction mixture was quenched with 2M HCI solution (10 ml) and washed with EtOAc (2 x 
10 ml). The organic extracts were combined and washed with brine (10 ml), dried over 
MgS04 and the solvent was then removed in vacuo to yield the title compound (121 mg, 
86%) as a yellow oil. 

15 'H NMR (400MHz, CDCI3) 2.17 (3H, s). 4.72 (2H. s), 6.15 (1H, d. J=3.2Hz), 6.30 (1H. d. 
J=3.0Hz), 6.66 (1H, d, J=8.0Hz), 6.88 (1H, brd, J=7.6Hz), 6.97 (2H, dd, J=8.0, 9.6Hz), 
7.10 (4H, m), 7.26 (2H, m). 7.77 (1H. t, J=1.6Hz), 7.93 (IN, brd, J=7.8Hz). 
LC/MS t = 3.77 mins [MH+1 402. 1 . 

20 Example 1 8; 3-f 2-r2-(2.4-Difluoro-benzvloxv^-phe nvn-5-methvl-Dvrrol-1 -vll-benzoic 
acid 

a) 3^2-[2-(2,4-Difluoro-benzyloxy)-phenyl]-5-methyl-pyrroI-1-yl}-benzoic acid ethyl 
ester 

3-{2-[2-(Hydroxy)-phenyll-5-methyl-pyn-ol-1-yl}-benzoic acid ethyl ester (200 mg. 0.62 
25 mmol. 1 eq) was added to DMF (2 ml). K2CO3 (172 mg, 1 .25 mmol, 2 eq) and 2.4- 
difluorobenzyl bromide (129.0 ^L, 0.93 mmol, 1 .5eq) were added to the stirred reaction 
mixture. After complete addition the vessel was heated to 60 ^C. After 3 hours the reaction 
had gone to completion. The reaction mixture was quenched with water (20 ml) and 
washed with EtOAc (2 x 20 ml). The organic extracts were combined and washed with 
30 brine (10 ml). dried over MgS04 and the solvent vras then removed in vacuo. The crude 
product was purified by chromatography on silica gel (3% EtOAc:/so-hexane) to yield titie 
compound (1 83 mg, 66%) as a colouriess oil. 

^H NMR (400MHz, CDCI3) 1.31 (3H, t. J=7.0Hz), 2.16 (3H, s). 4.29 (2H, q, J=7.0Hz), 4.79 
(2H, s), 6.13 (1H, d, J=3.0H2), 6.30 (1H, d, J=3.2Hz), 6.68 (1H. d, J=8.0Hz), 6.78 (2H, m). 
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6.87 (1H, dt, J=0.4. 7.6Hz). 7.02 (1H. dt. J=6.2. 9.0Hz). 7.11 (2H. m). 7.21 (1H. dd. J=1.6. 
7.8Hz). 7.25 (1H. t. J=7.8Hz). 7.75 (1H. t. J=1.8Hz). 7.89 (1H. br d. J=7.8Hz). 
LC/MS t = 4.10 mins[MH+] 448.1 

b) 3-{2-[2-(2,4-Dif luoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-benzolc acid 



3-{2-I2-(2.4-Difluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoic acid ethyl ester (150 
mg. 0.34 mmol. 1 eq) was added to EtOH (3 ml) and 2M NaOH (1 .5 ml) In a reacli-vial. 
The vessel was heated to 100**C. After 2 hours the reaction had gone to completion. The 
reaction mixture was quenched with 2M HCI solution (10 ml) and washed with EtOAc (2 x 
10 10 ml). The organic extracts were combined and washed with brine (1 0 ml), dried over 
MgS04 and the solvent was then removed in vacuo to yield the title compound (131 mg, 
93%) as a yellow oil. 

^H NMR (400MHz, d6-DMSO) 2.03 (3H. s), 4.87 (2H. s), 6.02 (1H, d, J=3.0Hz). 6.17 (1H, 
d, J=3.2Hz). 6.80 (1H. br t, J=7.5Hz). 6.91 (1H, d, J=8.0Hz). 7.01 (1H. brd, J=7.0Hz). 7.07 
15 (1H. dt, J=2.0. 8.0Hz). 7.11 (2H, m). 7.25 (2H. m). 7.34 (1H. t. J=7.8Hz). 7.53 (1H. br s). 
7.81 (1H,brd. J=7.4Hz). 
LC/MS t = 3.80 mins [MH+J 420.0. 

Exam ple 19: 3-f2-r2-(4-Chloro-benzvloxv^-Dhenvn-5-m ethvl-Pvrrol-1-vl^benzoic acid 
20 a) 3-{2-[2-(4-Chloro-benzyloxy)-phenyI]-5-niethyl-pyrrol-1-yl}-benzoicacld ethyl 

ester 

3-{2-[2-{Hydroxy)-phenyll-5-methyl-pyn-ol-1-yl}-benzoic acid ethyl ester (200 mg, 0.62 
mmol. 1 eq) was added to DMF (2 ml). K2CO3 (172 mg, 1.25 mmol, 2 eq) and 4- 
chlorobenzyl bromide (192.0 mg, 0.93 mmol, 1.5eq) were added to the stined reaction 

25 mixture. After complete addition the vessel was heated to 60 ©c. After 3 hours the reaction 
had gone to completion. The reaction mixture was quenched with water (20 ml) and 
washed with EtOAc (2 x 20 ml). The organic extracts were combined and washed with 
brine (10 ml), dried over MgS04 and the solvent was then removed in vacuo. The crude 
product was purified by chromatography on silica gel (3% EtOAc:/so-hexane) to yield title 

30 compound (179 mg, 64%) as a colourless oil. 

^H NMR (400MHz, CDCI3) 1.30 (3H, t. J=7.0Hz). 2.17 (3H, s), 4.28 (2H. q, J=7.0Hz), 4.72 
(2H. s), 6.13 (1H. d. J=3.2Hz). 6.30 (1H, d. J=3.0Hz), 6.61 (1H. d. J=7.8Hz), 6.87 (1H, dt, 
J=0.4. 7.8Hz), 7.00 (2H, d. J=8.2Hz). 7.10 (2H. m). 7.24 (4H. m). 7.74 (1H. t. J=1.8Hz), 
7.88 (1H, brd, J=7.8Hz). 

35 LC/MS t = 4.20 mins [MH+J 446.0. 
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b) 3-^2-[2-(4-Chloro-ben^loxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzoic acid 




3-{2-[2-(4-Chloro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoic acid ethyl ester (150 

mg, 0.34 mmol, 1 eq) was added to EtOH (3 ml) and 2M NaOH (1.5 ml) in a reacti-vial. 

5 The vessel was heated to 100 "C. After 2 hours the reaction had gone to completion. The 

reaction mixture was quenched with 2M HCI solution (10 ml) and washed with EtOAc (2 x 

10 ml). The organic extracts were combined and washed with brine (10 ml), dried over 
MgS04 and the solvent was then removed in vacuo to yield the title compound (140 mg, 

100%) as a yellow oil. 

10 NMR (400MHz, CDCI3) 2.17 (3H, s). 4.72 (2H, s), 6.15 (1H. d, J=3.2Hz). 6.30 (1H, d, 
J=3.2Hz). 6.62 (1H, d, J=8.2Hz), 6.89 (1H. brt. J=7.6Hz). 7.02 (2H, d. J=8.0Hz), 7.11 (1H, 
dt. J=1.4, 8.0Hz). 7.11 (1H, br d, J=7.8Hz). 7.26 (4H, m), 7.78 (1H, brs). 7.93 (1H. brd. 
J=7.8Hz). 

LC/MS t = 3.92 mins [MH+] 418.0. 

15 

Example 20: 3-f2-r5-Chloro-2-(4-methoxv-benzvloxv)-phen vn-S-methvl-Pvrrol-1-vn- 
benzoic acid 

a) 5-Chloro-2-(4Hnnethoxy-benzyioxy)-benzaldehyde 

5-Chloro-2-hydroxy-benzaldehyde (3.08g, 19.7mmol), 4-methoxybenzyl chloride (4ml, 
20 29.5mmol) and potassium cariaonate (5.43g, 39.3mmol) were heated In DMF at 60°C in a 
nitrogen atmosphere for 2 hours. Upon cooling the reaction mixture was diluted with 
EtOAc and washed with water. The organic layer was extracted and the aqueous layer 
washed with EtOAc (3 x 100ml). The combined organic extracts were then washed with 
brine and dried over MgS04, filtered and concentrated in vacuo. This yielded the title 
25 compound as a white solid (6.64g, 1 00% + PMB-OH). 

^H-NMR (400MHz, CDCIa) 3.82 (3H. s), 5.11 (2H, s), 6.93 (2H, d, J=9Hz), 7.02 (1H, d, 
J=9Hz). 7.35 (2H, d, J=9Hz). 7.44 (1H, dd, J=3Hz, 9Hz), 7.79 (1H, d, 3Hz), 10.4 (1H, s) 
LC/MS t = 3.56min. 

b) 1 -[5-Chloro-2-(4-methoxy-benzyioxy)-phenyi]-pentane-1 ,4-dione 

30 5-Chloro-2-(4-methoxy-benzyloxy)-benzaldehyde (6.25g, 80%+PMB-OH. 18.1mmol), 
triethylamine (7.54ml, 54.2mmol), methyl vinyl ketone (1.53ml. 18.4mmol) and 3-ethyl-5- 
(2-hydroxyethyl)-4-ethylthiazolium bromide (1 .37g. 5.4mmol) were refluxed in EtOH (7ml) 
for 18 hours. Upon cooling the reaction mixture was diluted with EtOAc and washed with 
saturated NH4CI. The organic layer was extracted and the aqueous layer washed with 

35 EtOAc (3 X 200ml). TTie combined organic extracts were then washed with saturated 
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NaHCOa and brine and then dried over MgS04. filtered and concentrated m vacuo. The 
residue was purified by chromatography on silica gel eluting with 15% EtOAc//so-hexane. 
This yielded the title compound as a yellow solid (4.33g, 69%). 

^H-NMR (400MHz. CDCI3) 1.58 (3H. s). 2.76 (2H. t. J=6Hz). 3.20 (2H. t. J=6Hz). 3-83 (3H. 
s). 5.08 (2H. s) 6.92 (2H. d. J=9Hz). 6.98 (1H. d. J=9Hz). 7.36 (2H. d. J=9Hz). 7.39 (1H. d. 
J=3Hz), 7.69 (1 H. d, J=3Hz). 

LC/MS t = 3.47 min . . ^ „ u 

c) 3^2-[5-Chloro-2^4^nethoxy-benzyloxy)-pheny^-5-methyl-pyrroM.yl^^^ 

acid ethyl ester ^ tw t 

1-[5-Chloro-2-(4-methoxy-benzyloxy)-phenyll-pentane-1.4-dione (3g. 8.7mmol) and e hyl- 

3.amlnobenzoate (1.55ml. 10.4mmol) were heated in toluene (1ml) in a sealed vessel at 
150°Cfor40houre. Upon cooling the solvent was removed /n »/acuo. The residue was 
purified by chromatography on silica gel eluting with 10% EtOAc/feo-hexane. This yielded 
the title compound as a yellow oil (2.41 g. 59%). 

^H-NMR (406MHz. CDCI3) 1.32 (3H. t. J=7Hz). 2.15 (3H. s). 3.80 (3H. s) 4.29 (2H. q. 
J=7Hz) 4 66 (2H. s). 6.12 (1H. d, J=3Hz). 6.30 (1H. d. J=3Hz). 6.58 (1H. d. J=9Hz). 
6.81(2H. d. J=9Hz) 6.99 (2H. d. J=9Hz). 7.03 (1H. dd. J=3Hz. 9Hz). 7-09-7.12 (IH. m) 
7.21 (1H. d. J=3Hz). 7.28 (1H. t. J=8Hz). 7.72 (1H. t. J=1Hz). 7.91 (1H. dt. J=1Hz. 8Hz). 

LC/MS t = 4.18 [MH*1 476 min. . . „ u 

d) 3^2-[5^hloro-2-(4Mnethoxy-benzyloxy)-phenyn-5-methyl-pyrroM-yl>-ben^^^^ 





342-[5-Chloro-2-(4-metho)<y-benzyloxy).phenyl^5-methyl-pyrrol-1-yl^^^^ ethyl 

ester (150 mg. 0.29 mmol. 1 eq) was added to EtOH (3 ml) and 2M NaOH (1.5 ml) in a 
5 reacti-vial. The vessel was heated to 100 OC. After 2 hours the reaction had gone to 

completion. The reaction mixture was quenched with 2M HCl solution (10 ml) and washed 

with EtOAc (2 X 10 ml). The organic extracts were combined and washed with bnne (10 

ml), dried over MgS04 and the solvent was then removed in vacuo to yield the title 

compound (100 mg. 71 %) as a yellow oil. 
0 ^H NMR (400MHz. CDCI3) 2.15 (3H. s). 3.78 (3H. s). 4.65 (2H. s). 6.12 (1H. d. J=3.0Hz)^ 

6 30 (1H d. J=3.1Hz). 6.59 (1H. d. J=8.4Hz). 6.81 (2H. d. J=8.2Hz). 7.00 (2H. d. J=8.2Hz). 

7.05 (IK dd. J=2.0. 8.2Hz). 7.15 (1H. br d. J=7.8Hz). 7.22 (1H, d. J=2.2Hz). 7.31 (1H. t. 

J=7.8Hz). 7.77 (1H. br s). 7.96 (1H. br d. J=8.0Hz). 

LC/MS t = 3.91 mins [MH+l 448.0. 
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Example 21 : 3-f2-rfi-Chloro-2-(A^htoro-ben zvloxv>-Dhenvn-5-methvl-PVrrol-1-vl)- 
benzoic acid 

a) 3^2-[5-Chloro-2-{hydroxy)-phenyl]-5-methyI-pyrrol-1-yl}-benzoic acid ethyl ester 

5 3-{2-[5-Chloro-2-(4-methoxy-benzyloxy)-phenyl]-5-methyl-pyiTol-1 -yl)-benzolc acid ethyl 
ester (2.5g, 5.2mmol) was stirred at room temperature and under nitrogen in 4.0M 
hydrogen chloride in dioxane (15ml) for 15 minutes. The solvent was then removed in 
vacuo and the residue diluted with EtOAc. The solution was then washed with saturated 
NaHCOa and brine, dried over MgS04, filtered and concentrated in vacuo. The resultant 

10 oil was purified by chromatography on silica gel eluting with 10% EtOAc//so-hexane. This 
yielded the title compound as a yellow oil (0.886g, 48%). 

^H-NMR (400MHz. CDCI3) 1.38 (3H. t. J=7Hz). 2.16 (3H. s), 4.36 (2H, q, J=7Hz), 5.87 
(1H. s), 6.17(1H. d. J=3Hz). 6.36 (1H, d, J=3Hz), 6.72 (1H. d. J=3Hz), 6.80 (1H. d, 9Hz). 
7.02 (1H. dd. J=3Hz. 9Hz). 7.19-7.22 (1H, m). 7.40 (1H, t, J=8Hz). 7.81 (1H, t. J=1Hz), 
15 7.99 (1H, dt. J=1Hz. 8Hz). 

LC/MS t = 3.75 min [MH*] 356/358. 

b) 3.{2-[5-Chloro-2-(4-chloro-benzyioxy)-phenyl]-5-methyl-pyrroI-1 -yl}-benzoic acid 
ethyl ester 

3-{2-I5-Chloro-2-(hydroxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzoic acid ethyl ester (0.148g. 

20 0.41mmol), 4-chlorobenzyl bromide (0.128g, 0.62mmol) and potassium carbonate (0.12g. 
0.82mmol) were heated in DMF at 60°C in a nitrogen atmosphere for 18 hours. Upon 
cooling the mixture was diluted with EtOAc and water. The organic layer was extracted 
and the aqueous layer washed with EtOAc. he combined organics were then washed with 
brine and concentrated in vacuo. This yielded the title compound as a clear oil (0.112g, 

25 56%).The residue was purified by chromatography on silica gel eluting with 5% EtOAc//so- 

hsxariG. 

NMR (400MHz. CDCI3) 1.31 (3H. t. J=7Hz), 2.15 (3H. s), 4.28 (2H. q. J=7Hz). 4.67 
(2H. s). 6.14 (1H, d, J=3Hz). 6.30 (1H. d, J=3Hz), 6.52 (1H. d. J=9Hz). 6.97 (2H. d. 
J=9Hz), 7.05 (1H, dd. J=3Hz. 9Hz). 7.09-7.12 (1H. m). 7.22-7.30 (4H. m' excess). 7.71 
30 (1 H. t. J=1 Hz). 7.91 (1 H. dt. J=0.5Hz. 8Hz). 
LC/MS t = 4.34 min. 

c) 3-{2-[5-Chloro-2-<4-chloro-benzyloxy)-phenyll-5-methyl-pyrrol-1 -yl}-benzoic acid 




3-{2-[5-Chloro-2-(4-chlorD-benzyloxy)-phenyl]-5-methyl-pyniol-1-yl}-benzoic acid ethyl ester 
35 (0.102g). 2M NaOH (1 ml) and EtOH (2ml) were heated at lOO'C in a sealed vessel for 1 
hour. Upon cooling the mixture was diluted in EtOAc and washed with 0.5M citric acid. 
The organic layer was extracted and the aqueous layer washed with EtOAc. The 
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combined organic extracts were washed with l)rine and dried over MgS04, filtered and 
concentrated in vacuo, to yield a white solid (0.075g, 78%). 

^H-NMR (400MHz, d6-DMSO) 2.08 (3H, s), 4.82 (2H, s), 6.08 (1H, dd, J=0.5Hz, J=3Hz), 
6.27 (1H. d, J=3Hz). 6.83 (1H. d. J=9Hz). 7.10 (1H, d. J=3Hz). 7.12 (2H. d. J=9Hz). 7.17 
5 (1 H, dd. J=3Hz, 9Hz). 7.28-7.31 (1 H, m). 7.38 (2H, d. J=9Hz). 7.46 (1 H. t. J=8Hz). 7.54 
(1H, t. J= 0.5Hz) 7.88 (1H, dt, J=0.5Hz. 8Hz). 
LC/MS t = 4.10 min [MH] 450/452/454. 

Example 22: 3-f 2-r5-Chloro-2-(3.4-dichloro-benzvloxv)-phe nvn-5-methvl-Dvrrol-1 -vl 
10 benzoic acid 

a) 3^2-[5-Chloro-2-(3,4-dichloro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl>-benzoic 
acid ethyl ester 




3-{2-[5-Ch!oro-2-(hydroxy)i3henyll-5-methyl-pyrrol-1-yl}-t)enzoic acid ethyl ester (0.148g, 
15 0.41 mmol), 3,4-dichlorobenzyl bromide (0. 1 07ml, 0.62mmol) and potassium carbonate 
(0.12g, 0.82mmol) were heated in DMF at 60°C in a nitrogen atmosphere for 18 hours. 
Upon cooling the mixture was diluted with EtOAc and water. The organic layer was 
extracted and the aqueous layer washed with EtOAc. he combined organics were then 
washed with brine and concentrated in vacuo. This yielded the title compound as a clear 
20 oil (0. 1 51 g, 70.6%).The residue was purified by chromatography on silica gel eluting with 
5% EtOAc//so-hexane. 

^H-NMR (400MHz. CDCI3) 1.31 (3H. t. 7Hz), 2.17 (3H. s), 4.29 (2H, q, 7Hz). 4.67 (2H. s), 
6.15 (1H. dd, J=0.5Hz. 3Hz), 6.30 (1H, d, J=3Hz), 6.50 (1H, d. J=9Hz), 6.87 (1H. dd. 
J=2Hz, 8Hz), 7.05 (1H. dd. J=2Hz, 9Hz). 7.10-7.15 (2H. m). 7.26 (1H. d, J=2Hz). 7.29 (1H. 
25 t. J=8Hz), 7.35 (1H. d. J=8Hz), 7.72 (1H. t. J=1Hz). 7.91 (1H, dt. J=0.5Hz. 8Hz). 
LC/MS t = 4.45 min [MH*1 515/517. 

b) 3-{2-[5-Chloro-2-(3/4-dlchloro-benzyloxy)-phenyO-5-methyl-py rrol-1 -yl>-benzoic 
acid 




30 3-{2-[5-Chloro-2-(3,4-dichloro-benzyloxy)-phenyl]-5-methyl-pynrol-1-yl}-benzoic acid ethyl 
ester (0.141g), 2M NaOH (1ml) and EtOH (2ml) were heated at 100°C in a sealed vessel 
for 1 hour. Upon cooling the mixture was diluted in EtOAc and washed with 0.5M citric 
acid. The organic layer was extracted and the aqueous layer washed with EtOAc. The 
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combined organic extracts were washed witli brine and dried over MgS04, filtered and 
concentrated in vacuo, to yield a yellow oil. 

'H-NMR (400MHz. CDCI3) 2.18 (3H, s). 4.66 (2H, s). 6.16 (1H, dd. J=0.5Hz, J=3Hz). 6.31 
(1H. d. J=3Hz). 6.52 (1H. d. J=9Hz). 6.89 (1H. dd. J=2Hz. 8Hz). 7.08 (1H. dd. J=2Hz. 
9Hz). 7.14 (1H. d, J=2Hz). 7.15-7.19 (1H. m), 7.27 (1H, m' excess), 7.33 (1H. t. J=8Hz). 
7.35 (1H. d. J=8Hz). 7.77 (1H. t. J=0.5Hz), 7.98 (1H. dt. J=0.6Hz. 8Hz). 
LC/MS t = 4.25 min [MH*] 487/489. 

Example 23: 3-f2-r5-Chloro-2-(2-chloro-4-fluoro-ben2vloxv V<)henvn4ejTiethvl-PYrrol- 
1 -vl>-benzoic acid 

a) 3-{2-[5-Chloro-2-(2-chloro-4-fluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}- 
benzoic acid ethyl ester 

3-{2-[5-Chloro-2-(hydroxy)-phenyli-5-methyl-pynpol-1-yl}-benzoicacid ethyl ester (0.1 48g, 
0.41mmol). 2-chloro-4-fluoro-benzyl bromide (0.139g. 0.62mmol) and potassium 
carbonate (0.1 2g, 0.82mmol) were heated in DMF at 60°C in a nitrogen atmosphere for 18 
hours. Upon cooling the mixture was diluted with EtOAc and water. The organic layer was 
extracted and the aqueous layer washed with EtOAc. The combined organics were then 
washed with brine and concentrated in vacuo. This yielded the title compound as a clear 
oil (0.149g, 72%).The residue was purified by chromatography on silica gel eluting with 5% 
EtOAc//so-hexane. 

'H-NMR (400MHz. CDCI3) 1.31 (3H. t, 7Hz). 2.17 (3H, s), 4.29 (2H, q. 7Hz). 4.73 (2H, s), 
6.13 (1H, dd. J=0.5Hz. 3Hz). 6.31 (1H. d, 3Hz). 6.52 (1H, d, 9Hz). 6.85-6.91 (2H, m), 7.05- 
7.10 (2H, m), 7.15 (1H, m). 7.25 (1H. d, J=3Hz). 7.30 (1H, t, J=8Hz). 7.74 (1H, t, J=0.5Hz). 
7.92(1H,dt. J=0.5Hz,8Hz). 
LC/MS t = 4.36 min [MH*] 498/500/502. 

b) 3-{2-[5-Chloro-2-(2-chloro-4-fluoro-benzyloxy)-phenyl]-5-methyl-pynrol-1 -yl>- 
benzolc acid 





3-{2-[5-Chloro-2-(2-chloro-4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzoicacid 
ethyl ester (0.1 39g), 2M NaOH (1ml) and EtOH (2ml) were heated at 100°C in a sealed 
vessel for 1 hour. Upon cooling the mixture was diluted in EtOAc and washed with 0.5M 
citric acid. The organic layer was extracted and the aqueous layer washed with EtOAc. 
The combined organic extracts were washed with brine and dried over MgS04. filtered and 
concentrated in vacuo, to yield a yellow oil. 

'H-NMR (400MHz, CDCI3) 2.18 (3H, s), 4.75 (2H. s), 6.16 (1H, d, J=3Hz), 6.31 (1H. d. 
J=3Hz), 6.56 (1H, d. J=9Hz), 6.87-6.97 (2H, m), 7.03-7.10 (2H, m), 7.17-7.21 (IN. m). 
7.24 (1H. d. J=3Hz). 7.34 (1H, t. J=8Hz), 7.79 (1H. t. J=0.5Hz). 7.99 (1H. dt. J=0.5Hz. 
8Hz). 
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LC/MS t = 4.13 min [MH*] 470/472/474. 

gxamnle 24; 3-|2-rS-Chloro-2-<4-fluoro-benzvloxv>-p henvn-5-methvl-Dvrrol-1 -vD- 
benzoic acid 

5 a) 3^2-[5^hloro-2-(4-fIuoro-ben2yloxy)-phenyll-5-methyl-pyrroH-yl)-benzoic acid 
ethyl ester 

3-{2-[5-Chloro-2-(hydroxy)-phenyll-5-methyl-pyrrol-1-yl^benzoic acid ethyl ester (0.1 48g. 
0.41mmol), 4-fluorobenzyl bromide (0.078ml, 0.62mmol) and potassium carbonate (0.12g, 
0.82mmol) were heated in DMF at SO'C In a nitrogen atmosphere for 18 hours. Upon 
1 0 cooling the mixture was diluted with EtOAc and water. The organic layer was extracted 
and the aqueous layer washed with EtOAc. The combined organics were then washed 
with brine and concentrated in vacuo. This yielded the title compound as a clear oil 
(0.142g, 74%).The residue was purified by chromatography on silica gel eluting with 5% 
EtOAc/ /so4i6X3nG. 

15 'H-NMR (400MHz. CDCI3) 1.31 (3H. t. 7Hz). 2.16 (3H. s). 4.29 (2H. q. 7Hz). 4.68 (2H, s). 
6.13 (1H. d. J=3Hz), 6.30 (1H. d. 3Hz). 6.54 (1H, d. 9Hz), 6.96-7.06 (5H. m), 7.10 (1H. dt. 
J=0.5Hz, J=8Hz). 7.23 (1H. d. J=3Hz), 7.28 (1H. t, J=8Hz), 7.70 (1H, t. J=0.5Hz), 7.90 

(1H, dt, J=0.5Hz. 8Hz). 
LC/MS t = 4.22 min [MH1 464/466. 
20 b) 3^2-[5-Chloro-2-(4-fluoro-benzyloxy)-phenyll-5-methyl-pyrroM-yl}-benzolc acid 




3-{2-[5-Chloro-2-(4-fIuoro-benzyloxy)-phenyll-5-methyl-py^•ol-1-yl^benzoic acid ethyl ester 
(0.1 32g), 2M NaOH (1ml) and EtOH (2ml) were heated at lOO'C in a sealed vessel for 1 
hour. Upon cooling the mixture was diluted In EtOAc and washed with 0.5M citric acid. 
25 The organic layer was extracted and the aqueous layer washed with EtOAc. The 

combined organic extracts were washed with brine and dried over MgS04, filtered and 
concentrated in vacuo, to yield a yellow solid (0.105g, 85%). 

^H-NMR (400MHz, DMSO) 2.08 (3H, s). 4.80 (2H. s), 6.07 (1H, dd, J=0.5Hz. 3Hz), 6.24 
(1H, d. J=3Hz), 6.89 (1H. d, J=9Hz), 7.09 (1H, d, J=3Hz). 7.10-7.20 (5H, m), 7.25-7.29 
30 (1 H. m). 7.45 (1 H. t, J=*8Hz), 7.52 (1 H. t, J=0.5Hz). 7.87 (1 H. dt. J=0.5Hz, 8Hz). 
LC/MS t = 3.96 min [MH*] 436/438. 

eyam pl6 2S: 3-(2-r5-Chloro-2-f2.4-difluoro-benzvloxv) -Dhenvn-S-methvi-pvrrol-1-vlV 
benzoic acid 

35 a) 3-{2-(S-Chloro-2-(2,4-dlfluoro-benzyloxy)-phenyll-S-methyl-pyrrol-1-yl}-benzolc 
acid ethyl ester 

3-{2-[5-Chloro-2-(hydroxy)-phenyll-5-methyl-pyrroI-1-ylhbenzolc add ethyl ester (0.148g, 
0.41 mmol). 2.4-dlfluorobenzyl bromide (0.078ml, 0.62mmol) and potassium carbonate 
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(0.12g, 0.82mmol) were heated in DMF at 60°C in a nitrogen atmosphere for 18 hours. 
Upon cooling the mixture was diluted with EtOAc and water. The organic layer was 
extracted and the aqueous layer washed with EtOAc. The combined organics were then 
washed with brine and concentrated in vacuo. This yielded the title compound as a clear 
5 oil (0.143g, 71 %).The residue was purified by chromatography on silica gel eluting with 5% 
EtOAc//so-hexane. 

^H-NMR (400MHz. CDCI3) 1.31 (3H, t, 7Hz). 2.16 (3H, s), 4.30 (2H, q. 7Hz), 4.73 {2H, s), 
6.13 (1H. dd. J=0.5Hz. J=3Hz), 6.30 (1H, d, 3Hz). 6.59 (1H, d. 9Hz), 6.76^.81 (2H. m). 
6.93^.99 (1H. m.). 7.07 (1H. dd. J=1.5Hz. 9Hz) 7.13 (1H. m), 7.21 (1H, d. J=3Hz), 7.29 
10 (1H, t, J=8Hz). 7.72 (1H. t. J=1Hz). 7.91 (1H. dt. J=0.5Hz. 8Hz). 
LC/MS t = 4.24 min [MH*] 482/484. 

b) 3-{2-[5-Chloro-2-(2,4-dmuoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoic 
acid 




1 5 3-{2-[5-Chloro-2-(2,4-dlfluoro-benzyloxy)-phenyl]-5-methyl-pynrol-1 -yl}-benzoic acid ethyl 
ester (0.1 33g). 2M NaOH (1ml) and EtOH (2ml) were heated at 100°C In a sealed vessel 
for 1 hour. Upon cooling the mixture was diluted in EtOAc and washed with 0.5M citric 
acid. The organic layer was extracted and the aqueous layer washed with EtOAc. The 
combined organic extracts were washed with brine and dried over MgS04. filtered and 

20 concentrated in vacuo, to yield a yellow solid (0.1 03g, 82%). 

'H-NMR (400MHz, d6-DMS0) 2.08 (3H, s). 4.84 (2H. s), 6.07 (1H, d, J=3Hz), 6.26 (1 H, d. 
J=3Hz), 6.97 (1H, d, J=9Hz). 7.07 (1H, ddd. J=2Hz, 9Hz). 7.09 (1H. d, J=3Hz). 7.18-7.30 
(4H, m). 7.46 (1H. t. J=8Hz), 7.52 (1H, t, J=0.5Hz), 7.87 (1H, dt. J=0.5Hz. 8Hz). 
LC/MS t = 3.98 min [MH*] 454/456. 

25 

Example 26: 5-f 2-r2-f 4-Methoxv-benzvloxv^Dhenvn-5-m ethvl-Dvrrol-1 -vIVnicotinic 
acid 

a) 5-Amino-nicotinic acid 

Copper (II) sulfate (12.5g, 50mmol) was added to 5-bromo-nicotinic acid (50g. 248mmol) 
30 in aqueous ammonium hydroxide solution (d = 0.88). The reaction was sealed in an 

autoclave reactor and heated at 180"C for 15 hours. The mixture was cooled, diluted with 
water (300ml). sodium sulfite (13.5g, 173mmol) was added and the mixture stinred for 20 
minutes. The blacl< precipitate was filtered away through celite, and the filtrate was 
adjusted to pH 3-4 upon treatment with 2M HCI. The mixture was filtered through celite 
35 and the filtrate concentrated to 200mi volume upon which a white precipitate fomied. The 
solution was cooled, filtered and the solid dried under vacuum at 40''C overnight to give 
the title compound (22g, 159mmol, 64%). 
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^NMR (400MHz, d8-DMS0) 5.60 (2H, broad s), 7.41 (1H. d, J=3Hz), 8.10 (1H. d, J=3Hz), 
8.24 (1H, d, J=3Hz), 13.05 (1H, broad s). 
qCMS [MH+] 139. 

b) 5-Amino-nicotinic acid ethyl ester 

HCI (4M in dioxane, 100ml, 0.4mol) \was added to &Amino-nicotinlc add (22g, 159mmol) 
in ethanol (500ml) and heated at reflux for 16 hours. The reacUon was cooled, 
concentrated and partitioned between ethyl acetate and saturated NaHCOa. The aqueous 
was extracted with EtOAc and the combined organics washed with brine, dried (MgS04), 
filtered and concentrated to give the title compound (22g, 159mmol, 83%). 

NMR (400MHz, CDCI3) 1.40 (3H, t, J=7Hz), 3.83 (2H, broad s), 4.39 (2H. q, J=7Hz), 
7.57 (1H, dd, J=2, 3Hz), 8.23 (1H, d. J=3Hz). 8.63 (1H, d. J=2Hz). 
LCyMS t=1.48 min [MH+] 167. 

c) 5-{2-[2-(4-Methoxy-benzyloxy)-phenyll-5-methyl-pyrroM-yl}-nicotinic acid ethyl 
ester 

1-{2-(4-Methoxy-benzyloxy)-phenyll-pentane-1,4-dione (1.05g. 3.3mmol) and 5-amino- 
nicotinic add ethyl ester (0.6g, 3.7mmol) were heated in toluene (1ml) In a sealed vessel at 
150°C for 3 days. Upon cooling, the mixture was diluted with EtOAc and washed with 2M 
HCI and saturated NaHCOa. dried (MgS04), filtered and concentrated. The residue was 
purified by chromatography on silica gel with feohexane / EtOAc (10%) as eluant, to give 
the title compound (530mg, 36%). 

'H NMR (400MHz, CDCI3) 1.33 (3H, t, J=7.5Hz), 2.16 (3H, s), 3.81 (3H, s), 4.32 (2H, q, 
J=7.5Hz). 4.67 (2H, s). 6.16 (1H, d, J=3Hz), 6.30 (1H. d, J=3Hz). 6.69 (1H, broad d, 
J=8.5Hz). 6.83 (2H, d. J=9Hz). 6.91 (1H. ddd, J=1. 7Hz), 7.02 (2H. d, J=9Hz), 7.15 (1H. 
ddd. J=2, 7Hz), 7.29 (1H, dd, J=2, 8.5Hz). 7.88 (1H. t, J=2Hz). 8.35 (1H. d. J=2Hz). 9.01 

(1H, d, J=2Hz). 

LC/MS t=3.80 min [MH+J 443. 

d) 5-{2-I2-(4-Methoxy-benzyloxy)-phenylI-5-methyl-pyrrol-1 -y i}-nicotinic acid 





T - ? 

5-{2-[2-(4-Methoxy-benzyloxy)-phenyll-5-methyl-pyn-ol-1-yi}-nicotinic acid ethyl ester 
(70mg, O.IOmmol) was heated at reflux in a 1:1 mixture of ethanol/2M NaOH (3ml) in a 
sealed vessel for 1 .5 hours. Upon cooling, the reaction was diluted with ethyl acetate, 
washed with 2M HCI and brine, dried (MgS04) and concentrated to give the title compound 

(57mg, 87%). 

^H NMR (400MHz. CDCI3) 2.17 (3H. s). 3.76 (3H. s), 4.65 (2H, s). 6.18 (1H, dd, J=1, 
3.5Hz), 6.30 (1H, d, J=3.5Hz). 6.71 (1H, broad d. J=8.5Hz), 6.82 (2H. d, J=9Hz). 6.93 (1H, 
ddd, J=1. 8Hz), 7.02 (2H, d, J=9Hz), 7.16 (1H, ddd, J=2, 8Hz). 7.31 (1H. dd, J=2, 8Hz), 
7.92 (1H, t, J=2Hz), 8.38 (1H, d, J=2Hz), 9.08 (1H. d, J=2Hz). 
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LC/MS t=3.63 min [MH-J 413. 



Example 27: 5-f2-r2-<4-Chloro-benzvloxv)-phenvn-5-methvl-Dvrrot-1 -vR-nicotinic acid 

a) 5^2-[2-(Hydroxy)-phenyll-5-methyl-pyrrol-1-yl}-nlcotlnic acid etiiyl ester 

5 HCI (4M in dioxane, 2.5ml, lOmmol) was added to 5-{2-[2-(4-Metho)cy-benzyloxy)-phenyl]- 
5-methyl-pyrrol-1-yl}-nicotinic acid etiiyl ester (460mg, 1mmol) and stirred at room 
temperature for 1 hour. The reaction was concentrated and the residue partitioned 
between CH2CI2 and NaHCOa. The organics were washed with brine, dried (MgS04). 
filtered and concentrated. The residue was purified by chromatography, with feohexane / 

1 0 EtOAc (30%) as eluant, to give the title compound (200mg, 67%). 

mR (400MHz. CDCI3) 1.38 (3H. t. J=7Hz), 2.18 (3H. s), 4.39 (2H, q, J=7Hz), 6.21 
(1H, broad d. J=3Hz). 6.39 (1H, d, J=3Hz), 6.67 (1H, ddd, J=1. 8Hz), 6.74 (1H, dd. J=2, 
8Hz). 7.10 (1H. ddd. J=2. 8Hz). 7.38 (1H, dd. J=3, 8.5Hz), 8.04 (1H. t. J=2Hz), 8.48 (1H. d. 
J=2Hz), 9.09 (1 H. d, J=2Hz). 

15 LC/MS t=3.25 min [MH+1 323. 

b) 5-{2-[2-(4-Cliioro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl>-nlcotlnic acid ethyl 

ester 

4-Chloro-benzyl bromide (48mg. 0.23mmol) was added to 5-{2-[2-(Hydroxy)-phenyll-5- 
methyl-pyrrol-1-yl}-nlcotinic acid ethyl ester (50mg, 0.16mmol) and K2CO3 (43mg, 

20 0.31 mmol) in DMF (1 ml) and the reaction mixture was heated at 60"'C for 1 6 hours. Upon 
cooling the reaction mixture was diluted with EtOAc, washed with water, brine, dried 
(l\/lgS04). filtered and concentrated. The residue was purified by chromatography on silica 
gel with /sohexane / EtOAc (10%) as eluant, to give the title compound (15mg, 21%). 
NMR (400MHz, CDCI3) F4743 1.33 (3H. t. J=7Hz). 2.17 (3H, s), 4.32 (2H. q. J=7Hz). 

25 4.70 (2H. s). 6.17 (1 H, dd. J=1 . 3Hz). 6.30 (1 H. d, J=3Hz). 6.64 (1 H. broad d. J=8Hz), 6.93 
(1H. ddd. J=1, 8Hz), 7.01 (2H, d, J=1Hz), 7.15 (1H, ddd. J=2. 8Hz), 7.16 (1H. ddd. J=2. 
8Hz). 7.27 (2H, d. J=8Hz). 7.30 (1H, dd. J=2, 8Hz). 7.89 (1H. t. J=2Hz). 8.35 (1H, d, 2Hz). 
9.02 (1H, broads). 
LC/MS t=3.98 min [MH+J 447/449. 

30 c) 5-{2-[2-(4-Chloro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yi>-nicotinic acid 




5-{2-[2-(4-Chloro-benzyloxy)-phenylJ-6-methyl-pyrrol-1-ylhnicotinic acid ethyl ester (15mg, 
0.03mmol) was heated at reflux in a 1:1 mixture of ethanol/2M NaOH (2ml) in a sealed 
vessel for 1.5 hours. Upon cooling, the reaction was diluted with ethyl acetate, washed 
35 with 2M HCI and brine, dried (MgS04) and concentrated to give the title compound (lOmg, 
71%). 

'H NMR (400MHz. CDCI3) 2.18 (3H. s). 4.69 (2H. s), 6.18 (1H, broad d. J=3.5Hz). 6.31 
(1H, d. J=3.5Hz). 6.65 (1H. broad d, J=8Hz). 6.94 (1H. broad t. J=8Hz). 7.12 (2H. d, 
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J=8Hz). 7.16 (1H. ddd. J=2. 8Hz), 7.28 (2H. d, J=8Hz). 7.31 (1H. dd. J=2. 8Hz). 7.90 (1H. 
t, J=2Hz). 8.39 (1H. broad s), 9.06 (1H, broad s). 
LC/MS t=3.85min[MH+l 419/421. 

5 Example 28; S-f 2-r2-(3.4-Dichtoro-benzvloxv^phenvn-S4neth vl-DViTol-1 -vIVnicotinic 
acM 

a) 6^2-[2-(3,4-Dichloro-benryloxy)-phenyll-5-methyl-pyrrol-1-yl}-nicotinic acid ethyl 
ester 

3.4-Dichloro-benzyl bromide (0.04ml, 0.23mmol) was added to 5-{2-[2-(Hydroxy)i3henyll- 
1 0 5-methyl-pyrroH -yl}-nicotinic add ethyl ester (50mg, 0. 1 6mmol) and K2CO3 (43mg, 

0.31 mmol) in DMF (1ml) and the reaction mixture was heated at 60°C for 16 hours. Upon 
cooling the reaction mixture was diluted with EtOAc, washed with water, brine, dried 
(MgS04), filtered and concentrated. The residue was purified by chromatography on silica 
gel with /sohexane / EtOAc (10%) as eluant. to give the title compound (13mg, 17%). 
15 NMR (400MHz. CDCI3) 1 .32 (3H, t, J=7Hz), 2.1 8 (3H, s), 4.31 (2H. q, J=7Hz). 4.68 

(2H. s). 6.19 (1H, dd, J=1. 3Hz). 6.30 (1H, d, J=3Hz). 6.62 (1H. dd, J=8Hz), 6.87-6.98 (2H, 
m), 7.12-7.22 (2H, m), 7.28-7.38 (2H, m), 7.91 (1H. t. J=2Hz). 8.38 (1H. d, 2Hz), 9.02 (1H, 
broad s). 

LC/MS t=4.10 min [MH+1 481/483/485. 
20 b) 5-{2-[2-{3,4-Dichloro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-ylhnicotin!c acid 




5-{2-[2-(3,4-Dichloro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-nlcotlnlc acid ethyl ester 
(13mg, 0.03mmol) was heated at reflux in a 1:1 mixture of ethanol/2M NaOH (2ml) in a 
sealed vessel for 1 .5 hours. Upon cooling, the reaction was diluted with ethyl acetate, 
25 washed with 2M HCI and brine, dried (MgS04) and concentrated to give the title compound 
(lOmg, 82%). 

NMR (400MHz, CDCI3) 2.20 (3H, s), 4.68 (2H, s), 6.19 (1H, dd, J=1, 3Hz). 6.20 (1H, d, 
J=3Hz), 6.32 (1H. dd, J=4Hz), 6.64 (1H. d, J=8Hz). 6.90-7.00 (2H, m), 7.13-7.20 (2H, m), 
7.33 (1H, dd. J=2, 8Hz), 7.37 (1H. d, J=8Hz). 7.92 (1H, t, J=2Hz). 8.42 (1H, d, 2Hz), 9.07 

30 (1H,d, J=2Hz). 

LC/MS t=4.06 min [MH+J 453/455/457. 

Example 29: S-(2-r2-(4-Fluoro-benzvloxvl-Phenvn-S-me thvi-Pvrrol-1-vlV-nicotinic acid 
a) 5-{2-[2-(4-Fluoro-benzyloxy)-phenyl]-5-methyl-pyiTol-1-yl>-nicotinlc acid ethyl 

35 ester 

4-Fluoro-benzyl bromide (0.029ml, 0.23mmol) was added to 5-{2-[2-(Hydroxy)-phenyll-5- 
methyl-pyrrol-1-yl^nicotinic acid ethyl ester (50mg. 0.16mmol) and K2CO3 (43mg, 
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0.31 mmoi) in DMF (1ml) and the reaction mixture was heated at 60°C for 16 hours. Upon 
cooling the reaction mixture was diluted with EtOAc, washed vwth water, brine, dried 
(MgS04), filtered and concentrated. The residue was purified by chromatography on silica 
gel with /sohexane / EtOAc (10%) as eluant. to give the title compound (20mg, 30%). 

NMR (400MHz, CDCI3) 1.33 (3H, t. J=7Hz), 2.16 (3H, s), 4.31 (2H, q, J=7Hz). 4.69 
(2H, s), 6.17 (1H, broad d, J=3.5Hz), 6.30 (1H, d. J=3.5Hz), 6.67 (1H. broad d, J=8Hz). 
6.90-7.08 (5H. m), 7.15 (1H, ddd. J=2. 8Hz), 7.29 (1H, dd. J=2, 8Hz), 7.87 (1H, t, J=2Hz), 
8.34 (1H, d, 2Hz). 9.01 (1H. d, J=2Hz). 
LC/MS t=3.84 min [MH+] 431 

b) 5-{2-[2-(4-Fluoro-benzyloxy)-phenyl]-5-inethyi-pyrroM'yl}Hnicotinic acid 





•F ^ T 

5-{2-[2-(4-Fluoro-benzyloxy)-phenyl]-5-methyl-pyn-ol-1-yl}-nicotinic acid ethyl ester (16mg, 
0.04mmol) was heated at reflux in a 1:1 mixture of ethanol/2M NaOH (2ml) In a sealed 
vessel for 1.5 hours. Upon cooling, the reaction was diluted with ethyl acetate, washed 
with 2M HCI and brine, dried (MgS04) and concentrated to give the title compound (13mg, 
87%). 

NMR (400MHz, CDCI3) 2.17 (3H, s), 4.68 (2H. s). 6.18 (1H, broad d, J=3Hz), 6.31 (1H, 
d, J=3Hz). 6.68 (1H, broad d, J=8Hz), 6.92-7.02 (3H, m), 7.03-7.10 (2H, m), 7.17 (1H, ddd, 
J=2, 8Hz), 7.32 (1H, dd, J=2, 8Hz). 7.90 (1H, broad s), 8.38 (1H, broad s), 9.07 (1H, broad 

s). 

LC/MS t=3.65 min [MH+1 403. 



Example 30: 5-(2-r2-(2.4-Difiuoro-ben2vloxv)-Dhenvn-S-methvl-Pvrrol-1 -vft-nicotinic 
acid 

25 

a) 5-{2-[2-(2,4-Dlfluoro-benzyloxy)-phenyIl-5-methyl-pyrrol-1-yl}-nicotinic acid etiiyl 
ester 

2.4-Difluoro-benzyl bromide (0.030ml, 0.23mmol) was added to 5-{2-l2-(Hydroxy)-phenyll- 
5-methyl-pyr^ol-1-yl^nicotinic acid ethyl ester (50mg, 0.16mmol) and K2CO3 (43mg, 

30 0.31 mmol) in DMF (1 ml) and the reaction mixture was heated at eO'C for 16 hours. Upon 
cooling the reaction mixture was diluted with EtOAc, washed with water, brine, dried 
(MgS04), filtered and concentrated. The residue was purified by chromatography on silica 
gel with /sohexane / EtOAc (10%) as eluant, to give the title compound (19mg, 27%). 
^H NMR (400MHz, CDCI3) 1.34 (3H. t, J=7Hz), 2.17 (3H, s), 4.33 (2H, q, J=7Hz). 4.76 

35 (2H. s), 6.17 (1H. dd, J=1, 3.5Hz), 6.29 (1H, d, J=3.5Hz), 6.70 (1H, broad d, J=8Hz), 6.74- 
6.84 (2H, m), 6.93 (1H, ddd, J=1. 8Hz), 6.97-7.06(1 H, m). 7.17 (1H, ddd, J=2,8Hz), 7.27 
(1H, dd, J=2. 8Hz). 7.91 (1H, t, J=2Hz), 8.37 (1H, broad d, 2Hz), 9.03 (1H. broad s). 
LC/MS t=3.86 min [MH+J 449. 
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b) 5^2-[2^2,4-Difluoro-benzyloxy)-phenyl]-5.methyl-pyiTOI-1 .yl}-nicotinic acid 
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5-{2-l2-(2ADifluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-ylhnicotinic acid ethyl ester 
(13mg, 0.03mmol) was heated at reflux in a 1:1 mixture of ethanol/2M NaOH (2ml) in a 
sealed vessel for 1 .5 hours. Upon cooling, the reaction was diluted with ethyl acetate, 
washed with 2M HCI and brine, dried (MgS04) and concentrated to give the title compound 
(10mg. 82%). 

NMR (400MHz, CDCI3) 2.18 (3H, s), 4.75 (2H, s), 6.18 (1H. broad d, J=3Hz). 6.30 (1H, 
d. J=3Hz). 6.68-6.85 (3H, m), 6.92-7.09 (3H. m), 7.19 (1H, broad ddd, J=8Hz), 7.30 (1H. 
dd. J=2, 8Hz). 7.96 (1H, broad s), 8.42 (1H, broad s), 9.10 (1H, broad s). 
LC/MS t=3.66 min [MH+1 421. 

Example 31 : 5-f 2-r5-Chloro-2-(4-methoxv-ben: 
nicotinic acid 

a) 5-{2-[5-Chloro-2-(4-methoxy-benzyloxy)-phenyl]-5-methyl-pyrrol-1-ylhnicotlnic 
acid ethyl ester 

1-[5-Chloro-2-(4-methoxy-benzyloxy)-phenyll-pentane-1.4-dione (1.04g, 3.0mmol) and 5- 
amino-nicotinic acid ethyl ester (0.55g. 3.3mmol) were heated In toluene (0.5ml) in a 
sealed vessel at 150»C for 3 days. Upon cooling, the mixture was diluted with EtOAc and 
washed with 2M HCI and saturated NaHCOg, dried (MgS04), filtered and concentrated. 
The residue was purified by chromatography on silica gel with feohexane containing a 
gradient of EtOAc (15-20%) as eluant, to give the title compound (740mg, 52%). 
^H NMR (400MHz, CDCI3) 1.34 (3H. t, J=7.5Hz). 2.15 (3H. s), 3.80 (3H. s). 4.33 (2H. q. 
J=7.5Hz). 4.61 (2H. s). 6.16 (1H. d. J=3Hz), 6.29 (1H. d. J=3Hz). 6.60 (1H. broad d, 
J=9Hz). 6.83 (2H. d, J=9Hz). 6.97 (2H, d. J=9Hz), 7.09 (1H, dd, J=2.5. 9Hz), 7.29 (1H, d, 
J=2.5Hz), 7.87 (1H, t. J=2Hz), 8.35 (1H. d. J=2Hz). 9.04 (1H. d. J=2Hz). 
LC/MS t=3.96 min [MH+l 477/479. 

b) 5.{2-[5-Chloro-2-(4-methoxy-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl>-nlcotinic 
acid 





5-{2-[5-Chloro-2-(4-methoxy-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -ylhnicotlnic aad ethyl 
ester (90mg. 0.16mmol) was heated at reflux in a 1 :1 mixture of ethanol/2M NaOH (2ml) in 
a sealed vessel for 1.5 hours. Upon cooling, the reaction was diluted with ethyl acetate. 
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washed with 2M HCI and brine, dried {MqSOa) and concentrated to give the title compound 
(75mg, 89%). 

NMR (400MHz. CDCia) 2.15 (3H, s). 3.79 (3H. s), 4.61 (2H, s). 6.17 (1H. dd. J=1, 4Hz). 
6.30 (1H. d. J=4Hz). 6.62 (1H. d. J=9H2), 6.83 (2H. d, J=9Hz). 6.98 (2H, d. J=9Hz). 7.10 
5 (1H, dd. J=3. 9Hz). 7.31 (1H, d. J=3Hz). 7.89 (1H. t, J=2Hz), 8.37 (1H, d. J=2Hz). 9.08 
(IH.d, J=2Hz). 

LC/MS t=3.81 min [MH-] 447/449. 

Example 32: S-f2-r5-Chloro-2-fbenzvloxv>-phenvn-5-methvl-Pv rrol-1-vll-nicotinlc acid 
10 a) 5-{2-[5-Chloro-2-(hydroxy)-phenyIl-5-methyl-pyrrol-1-yl)-nlcotinic acid ethyl ester 

HCI (4M in dioxane, 2.5ml, lOmmol) was added to 5-{2-[5-Chloro-2-(4-methoxy- 
benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-nicotinic acid ethyl ester (640mg, 1.3mmol) and 

stined at room temperature for 30 minutes. The reaction was concentrated and the 
residue partitioned laetween EtOAc and NaHCOg. The organics were washed with brine, 

15 dried (MgS04), filtered and concentrated. The residue was purified by chromatography on 
silica gel with /sohexane / EtOAc (20%) as eluant, to give the title compound (320mg, 
67%). 

^H NMR (400MHz, CDCI3) 1.39 (3H, t, J=7Hz), 2.17 (3H, s). 4.39 (2H, q, J=7Hz). 6.20 
(1H, d, J=3.5Hz). 6.37 (1H, d, J=3.5Hz), 6.74 (1H, d, J=9Hz), 6.87 (1H, d, J=2.5Hz). 7.05 
20 (1 H, dd. J=2.5, 9Hz), 8.04 (1 H, t. J=2Hz), 8.49 (1 H, d, J=2Hz). 9.06 (1 H. d, J=2Hz). 
LC/MS t=3.48 min [MH+J 357/359. 

b) 5-[2-(5-Chloro-2-benzyloxy-phenyl)-5-methyl-pyrrol-1-yl]-nicotinic acid ethyl ester 

Benzyl bromide (0.025ml, 0.21 mmol) was added to 5-{2-[5-Chloro-2-(hydroxy)-phenyl]-5- 
methyl-pyn-ol-1-yl}-nicotinic acid ethyl ester (50mg, 0.14mmol) and K2CO3 (43mg. 

25 0.31 mmol) in DMF (1 ml) and the reaction mixture was heated at 60°C for 1 6 hours. Upon 
cooling the reaction mixture was diluted with EtOAc. washed with water, brine, dried 
(MgS04), filtered and concentrated. The residue was purified by chromatography on silica 
gel with /sohexane / EtOAc (15%) as eluant, to give the title compound (35mg, 56%). 
^H NMR (400MHz, CDCI3) 1.34 (3H, t. J=7Hz). 2.15 (3H. s). 4.34 (2H, q. J=7Hz), 4.70 

30 (2H, s). 6.17 (1 H. d, J=3.5Hz), 6.31 (1 H, d, J=3.5Hz), 6.58 (1 H, d, J=9Hz), 7.00-7.05 (2H, 
m), 7.09 (1H, dd, J=3, 9Hz), 7.26-7.32 (4H. m). 7.90 (1H, t, J=2Hz). 8.36 (1H, d. 2Hz). 
9.04 (1H, d, J=2Hz). 
LC/MS t=3.98 min [MH+1 447/449. 

c) 5-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-nicotinic acid 




5-{2-[5-Chloro-2-(benzyloxy)-phenyll-5-methyl-pynrol-1-yl}-nicotinic acid ethyl ester (35mg, 
0.08mmol) was heated at reflux in a 1 :1 mixture of ethanol/2M NaOH (2ml) in a sealed 
vessel for 1.5 hours. Upon cooling, the reaction was diluted with ethyl acetate, washed 
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with 2M HCI and brine, dried (MgS04) and concentrated to give the title compound (24mg, 
73%). 

'H NMR (400MHz. d6-DMS0) 2.10 (3H. s). 4.78 (2H, s), 6.13 (1H, dd, J=1, 3.5Hz), 6.28 
(1H, d, J=3.5Hz), 6.84 (1H, d, J=9Hz). 7.05-7.11 (2H, m), 7.20-7.34 (5H, m). 7.83 (1H, t. 
5 J=2Hz), 8.43 (1 H. d. J=2Hz), 8.95 (1 H, d, J=2Hz). 1 3.48 (1 H, broad s). 
LCMS t=3.86 min [MH+1 41 9/421 . 

Example 33; S-f2-rS-Chloro-2-(4-chloro-benzvloxv)-phenvn-5-me thvl-Pvrrol-1-viy- 
n'lcotinic acid 

10 a) 5-{2-[5-ChIoro-2-(4-chloro-benzyloxy)-phenyl]-5-methyl-pyrroH-yl>-nicotinic acid 
ethyl ester 

4-Chloro-benzyl bromide (43mg, 0.21 mmol) was added to 5-{2-[5-Chloro-2-(hydroxy)- 
phenyll-5-methyl-pyn-ol-1-yl}-nicotinic acid ethyl ester (50mg, 0.14mmol) and KzCOa 
(43mg, 0.31 mmol) in DMF (1ml) and the reaction mixture was heated at 60'>C for 16 hours. 

15 Upon cooling the reaction mixture was diluted with EtOAc, washed with water, brine, dried 
(MgS04), filtered and concentrated. The residue was purified by chromatography on silica 
gel with /sohexane / EtOAc (15%) as eluant, to give the title compound (30mg, 44%). 

NMR (400MHz, CDCI3) 1.35 (3H, t, J=7Hz), 2.16 (3H. s), 4.33 (2H, q, J=7Hz), 4.65 
(2H, s). 6.17 (1H, dd, J=1. 3.5Hz). 6.30 (1H. d. J=3.5Hz). 6.55 (1H. d. J=9Hz), 6.97 (2H. d, 

20 J=8.5Hz), 7.10 (1H, dd, J=2.5. 9Hz). 7.27 (2H, d, J=8.5Hz). 7.31 (1H. d. J=2.5Hz). 7.88 
(1H. t. J=2Hz), 8.36 (1H, d, 2Hz), 9.04 (1H, d, J=2Hz). 
LC/MS t=4.12 min [MH+] 481/483/485. 

b) 5-{2-[5-Chloro-2-(4-chloro-benzyloxy)-phenyll-5-inethy l-pyrrol-l -yl}-nicotinic acid 




25 5-{2-[5-Chloro-2-(4-chloro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-nicotinic acid ethyl ester 
(30mg, 0.06mmol) was heated at reflux in a 1 :1 mixture of ethanol/2M NaOH (2ml) in a 
sealed vessel for 1 .5 hours. Upon cooling, the reaction was diluted with ethyl acetate, 
washed with 2M HCI and brine, dried (MgS04) and concentrated to give the title compound 
(22mg, 78%). 

30 ^H NMR (400MHz, d6-DMS0) 2.10 (3H, s). 4.77 (2H. s). 6.13 (1H, dd, J=1, 3.5Hz). 6.28 
(1H, d, J=3.5Hz), 6.83 (1H. d. J=9Hz), 7.10 (2H, d. J=8.5Hz), 7.21-7.27 (2H. m). 7.37 (2H, 
d. J=8.5Hz), 7.82 (1H, t, J=2Hz), 8.43 (1H, d, J=2Hz), 8.92 (1H, d. J=2Hz), 13.43 (1H. 
broad s). 

LC/MS t=4.08 min [MH+] 453/455/457. 

35 

Exam Die 34: S-(2-rS-Chloro-2-<4-fluoro-benzvloxv)-phenvn-5-methvl-pvrrol-1 -vil- 
nicotinic acid 
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a) 5-{2-^5-Chloro-2-(4-fluoro4)enzyloxy)-phenyQ-5Hmethyl-pyiTol-1-yl)-nicotinicacid 
ethyl ester 

4-Fluoro-benzyl bromide (0.027ml, 0.21 mmol) was added to 5-{2-[5-Chloro-2-(hydroxy)- 
phenyll-5-methyl-pyrrol-1-yl}-nicotinic acid ethyl ester (50mg, 0.14mmol) and K2CO3 
(43mg, 0.31 mmol) In DMF (1ml) and the reaction mixture was heated at SO'C for 16 hours. 
Upon cooling the reaction mixture was diluted with EtOAc, washed with water, brine, dried 
(MgS04), filtered and concentrated. The residue was purified by chromatography on silica 
gel with /sohexane / EtOAc (15%) as eluant, to give the title compound (35mg, 54%). 

NMR (400MHz, CDCI3) 1.35 (3H. t, J=7Hz), 2.15 (3H, s). 4.33 (2H, q, J=7Hz). 4.64 
(2H, s), 6.17 (1H, dd, J=1, 3.5Hz). 6.30 (1H, d. J=3.5Hz). 6.58 (1H. d, J=9Hz), 6.96-7.05 
(4H. m). 7.10 (1H. ddd, J=3. 9Hz), 7.31 (1H, d, J=2.5Hz), 7.86 (1H. t, J=2Hz), 8.34 (1H. d, 
2Hz).9.04(1H,d,J=2Hz). 
LC/MS t=3.99 min [MH+] 465/467. 

b) 5-{2-[5-Chloro-2-(4-fluoro-benzyloxy)-phenyJl-5-methyl-pyrrol-1 -yl)-nlcotinic acid 





5-{2-[5-Chloro-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-py^•ol-1-yl^nicotinic acid ethyl ester 
(35mg, O.OSmmol) was heated at reflux in a 1:1 mixture of ethanol/2M NaOH (2ml) in a 
sealed vessel for 1.5 hours. Upon cooling, the reaction was diluted with ethyl acetate, 
washed with 2M HCI and brine, dried (MgS04) and concentrated to give the title compound 
(25mg, 76%). 

NMR (400MHz. cf6-DMS0) 2.08 (3H, s), 4.77 (2H, s), 6.11 (1H, broad d, J=3.5Hz), 
6.26 (1H, d, J=3.5Hz), 6.87 (1H, d, J=9Hz), 7.11-7.25 (6H, m), 7.81 (1H. broad s), 8.34 
(1 H, d, J=2Hz), 8.92 (1 H, d, J=2Hz). 
LC/MS t=3.87 min [MH+1 437/439. 

Example 35: 5-f2-r5-Chloro-2-(2-chloro-4-fluoro-benzvlo xv)-Dhenvn-S-methvl-Pvrrol- 

1- vl>-nicotinic acid 

a) 5-{2-[5-Chloro-2-(2-chloro-4-fluoro-benzyloxy)-phenyll-5-methyl-pyrroM-yl}- 
nicotinic acid ethyl ester 

2- Chloro-4-fIuoro-benzyl bromide (47mg, 0.21 mmol) was added to 5-{2-[5-Chloro-2- 
(hydroxy)-phenyl]-5-methyl-pyrrol-1-yl}-nicotinic acid ethyl ester (50mg, 0.14mmol) and 
K2CO3 (43mg, 0.31 mmol) in DMF (1ml) and the reaction mixture was heated at 60°C for 
16 hours. Upon cooling the reaction mixture was diluted with EtOAc, washed with water, 
brine, dried (MgS04). filtered and concentrated. The residue was purified by 
chromatography on silica gel wrth iisohexane / EtOAc (15%) as eluant, to give the title 

compound (39mg, 56%). 

NMR (400MHz, CDCI3) 1.35 (3H, t, J=7Hz). 2.17 (3H, s), 4.34 (2H. q, J=7Hz), 4.73 
(2H, s). 6.17 (1H, dd. J=1. 3.5Hz). 6.32 (1H. d, J=3.5Hz), 6.57 (1H, d, J=9Hz), 6.88^.94 
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(2H. m), 7.07-7.14 {2H, m). 7.30 (1H. d. J=3Hz), 7.92 (1H. t. J=2Hz). 8.40 (1H. d, 2Hz), 

9.06(1H,d, J=2Hz). 

LC/MS t=4.14 min [MH+] 499/501/503. 

b) 5-{2-[5-ChIoro-2-(2-chloro-4-fIuoro-benzyloxy)-phenyri-5-methyl-pyrrol-1 -yl}- 
S nicotinic acid 




5-{2-I5-Chloro-2-(2-chloro-4-fiuoro-benzyloxy)-phenyll-5-methyl-pyiTol-1-ylhnicotinic acid 
ethyl ester (39mg, O.OSmmol) was heated at reflux in a 1 :1 mixture of ethanol/2M NaOH 
(2ml) In a sealed vessel for 1 .5 hours. Upon cooling, the reaction was diluted with ethyl 
1 0 acetate, washed with 2M HCI and brine, dried (MgS04) and concentrated to give the title 

compound (28mg, 76%). 

NMR (400MHz, d6-DMSO) 2.10 (3H. s). 4.78 (2H, s), 6.13 (1H, dd, J=1, 3.5Hz), 6.29 
(1H, d. J=3.5Hz), 6.93 (1H. d. J=9Hz). 7.07-7.14 (1H. m), 7.19 (1H. ddd, J=2.5, 9Hz). 
7.23-7.29 (2H, m). 7.46 (1H, dd, J=2.5, 9Hz), 7.78 (1H. t, J=:2Hz), 8.40 (1H, d, J=2Hz). 
15 8.94 (1H,d,J=2Hz), 13.47 (1H, broads). 
LC/MS t=4.08 min [MH-1 469/471/473. 

Example 36; 5-f 2-rS-Chloro-2-<3.4-dichloro-benzvloxvWphenvn-5 -niethvl-Dvrrol-1 -vll 
nicotinic acid 

20 a) 5^2H[5-Chloro-2-(3,4<iicliloro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-nicotinic 
acid ethyl ester 

3.4-Dichloro-benzyI bromide (0.036ml, 0.21 mmol) was added to 5-{2-[5-Chloro-2- 
(hydroxy)-phenyll-5-methyl-pyn-ol-1-yl}-nlcotinic acid ethyl ester (50mg, 0.14mmol) and 
KaCXDa (43mg, 0.31 mmol) in DMF (1ml) and the reaction mixture was heated at 60°C for 
25 16 hours. Upon cooling the reaction mixture was diluted with EtOAc, washed with water, 
brine, dried (MgS04), filtered and concentrated. The residue was purified by 
chromatography on silica gel with /sohexane / EtOAc (16%) as eluant, to give the title 

compound (31 mg, 43%). 

NMR (400MHz. CDCI3) 1.34 (3H. t, J=7Hz), 2.18 (3H, s), 4.33 (2H. q, J=7Hz). 4.64 
30 (2H, s), 6.18 (1H, dd, J=1, 3.5Hz), 6.31 (1H, d, J=3.5Hz). 6.54 (1H. d. J=9Hz), 6.88 (1H, 
dd, J=2. 8Hz), 7.09-7.13 (2H, m), 7.32 (1H, d, J=3Hz), 7.38 (1H, d, J=8.5Hz), 7.90 (1H, t, 
J=2Hz), 8.39 (1H, d, 2Hz), 9.05 (1H, d, J=2Hz). 
LC/MS t=4.23 min [MH+] 515/517/519. 

b) 5-{2-[5-Chloro-2-(3,4-dlchloro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl>-nlcotlnlc 
35 acid 
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5-{2-[5-Chloro-2-(3,4-dichloro-benzyloxy)-phenyll-5-methyl-pyrrol-1 -yl}-nicotinic acid ethyl 
ester (31 mg, 0.06mmol) was heated at reflux in a 1:1 mixture of ethanol/2M NaOH (2ml) in 
a sealed vessel for 1.5 hours. Upon cooling, the reaction was diluted with ethyl acetate, 
5 washed with 2M HCI and brine, dried (MqSOa) and concentrated to give the title compound 
(23mg, 79%). 

NMR (400MHz, d6-DMSO) 2.13 (3H, s), 4.80 (2H, s), 6.16 (1H. dd. J=1. 3.5Hz), 6.30 
(1H d J=3.5Hz), 6.83 (1H. d. J=9Hz), 7.05 (1H, dd, J=2. 8.5Hz), 7.23-7.31 (3H, m), 7.58 
(IH, d'. J=8.5Hz). 7.84 (1H. t. J=2Hz). 8.44 (1H. d. J=2Hz), 8.94 (1H, d, J=2Hz), 13.5Q (1H, 

10 broad s). 

LC/MS t=4.26min[MH+] 487/489/491. 

Example 37: S-f 2-r5-Chloro-2-f 2.4-difluoro-benzvl oxv^-Dhenvn-5-methvl-Pvrrol-1 -vl>- 
nicotinic acid 

1 5 a) 5^2-[5-Chloro-2-(2,4-difluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl>-nicotinlc 
acid ethyl ester 

2,4-Difluoro-benzyl bromide (0.027ml, 0.21 mmol) was added to 5-{2-[5-Chloro-2- 
(hydroxy)-phe^yll-5-methyl-pyr^ol-1-yl^nicotinic acid ethyl ester (50mg, 0.14mmol) and 
K2CO3 (43mg. 0.31 mmol) in DMF (1ml) and the reaction mixture was heated at 60°C for 
20 1 6 hours. Upon cooling the reaction mixture was diluted with EtOAc, washed with water, 
brine, dried (l\/lgS04), filtered and concentrated. The residue was purified by 
chromatography on silica gel with /sohexane / EtOAc (15%) as eluant. to give the title 

compound (40mg, 59%). 

NMR (400MHz, CDCI3) 1.36 (3H. t, J=7Hz), 2.16 (3H. s). 4.35 (2H. q, J=7Hz), 4.71 
25 (2H s). 6.16 (IH. dd, J=1. 3.5Hz), 6.29 (IH, d. J=3.5Hz). 6.62 (IH. d, J=9Hz), 6.75-6.84 
(2h'. m), 6.97 (IH. ddd. J=2. 7Hz), 7.12 (IH. dd. J=2. GHz). 7.28 (2H. d. J=2Hz). 7.90 (1H. 
t. J=2Hz). 8.37 (IH. d. 2Hz). 9.05 (IH. d, J=2Hz). 
LC/MS t=4.00 min [MH+] 482/484. 

b) 5^2-[5-Chloro-2-(2,4-difluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-nicotinic 
30 acid 




5-{2-[5-Chloro-2-(2,4-difluoro-benzyloxy)-phenyll-5-methyl-pynrol-1 -yl}-nicotinic acid ethyl 
ester (40mg. 0.08mmol) was heated at reflux in a 1 :1 mixture of ethanol/2M NaOH (2ml) i 
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a sealed vessel for 1 .5 hours. Upon cooling, the reacUon was diluted with ethyl acetate, 
washed with 2M HCI and brine, dried (MgS04) and concentrated to give the title compound 

NMR (400MHz. d6-DMS0) 2.08 (3H. s). 4.77 (2H. s). 6.12 (1H. broad d. J=:3.5Hz). 
6 26 (1H d. J=3.5Hz). 6.97 (1H. d, J=9Hz). 7.05 (1H. ddd. J=2.5. 9Hz). 7.11-7.29 (4H. m). 
7.76 (IH. t. J=2Hz). 8.36 (1H. d. J=2Hz). 8.93 (1H. d, J=2Hz). 13.47 (1H. broad s). 
LC/MS t=3.88 min [MH-1 453/455. 

Flo: 



Example 38: S-f 2-rS-Bromo-2-<4-in ethoxv-ben; 

nicotinic acid . ^ „ , 

a) 5^2-[5-Bromo.2-(44nethoxy-benzyloxy)-phenyl]-5^nethyl-pyrroM-^^^^^^ 

acid ethyl ester ,x ^ 

1-r5-Bromo-2-(4-methoxy-benzyloxy)-phenyll-pentane-1.4-dione (134mg. 0.34mmol) and 

5-amino-nicotinic add ethyl ester (62mg. 0.37mmol) were heated in toluene (0.5ml) in a 
sealed vessel at 1 50°C for 3 days. Upon cooling, the mixture was diluted with EtOAc and 
washed with 2M HCI and saturated NaHCOa. dried (MgSOO. filtered and concentrated. 
The residue was purified by chromatography, using Biotage°. with /sohexane containing a 
gradient of EtOAc (15-20%) as eluant. to give the title compound (60mg. 36%). 

LC/MS t=3.99 min [MH+] 521/523 . . „ . *■ ■ 

b) 5^2-[5-Bromo-2K4-methoxy4)enzyloxy)-phenyO-5-methyl-pyrrol-1-yl}-^^^^ 

acid 



30 



35 





5-{2-l5-Bromo-2-(4-methoxy-benzyloxy)-phenyl]-5-methyl-pynx)l-1-ylKi^^ ethyl 
ester(10mg 0.02mmol) was heated at reflux in a 1:1 mixture of ethanol/2M NaOH (2ml) in 
a sealed vessel for 1.5 hours. Upon cooling, the reaction was diluted with ethyl acetate, 
washed with 2M HCI and brine, dried (MgS04) and concentrated to give the trtle compound 

^H NMR (400MHz. CDCI3) 2.15 (3H. s). 3.76 (3H. s). 4.60 (2H. s). 6.16 (IH. d. J=3.5Hz) 
6 30 (IH d J=3.5Hz). 6.56 (IH. d. J=9Hz). 6.82 (2H. d. J=9Hz). 6.98 (2H. d. J=9Hz). 7.23 
(IH. dd. j45, 9Hz). 7.46 (IH. d. J=2.5Hz). 7.91 (IH. t. J=2Hz). 8.36 (IH. d. J=2Hz). 9.09 
(IH. d. J=2Hz). 

LC/MS t=9.83 min [MH+1 493/49. 

rh«>nvvlftw).phenvn-5-pnethvlpvrrol-1-vll 



gyamole 39: a-f2-rS-Chloro- 

/>hii>rfthenzoic acid ^. ^ ■ 

a) 3-{2-[5-Chloro-2.(benzyloxy)-phenyIl-5-methylpyrrol-1-yl>-6-chloro-benzoic acid 

methyl ester 
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1-l5-Chloro-2-(benzyloxy)-phenyll-pentane-1,4-dione (160mg, O.Smmol) was treated with 
5-amlno-2-chloro-benzoic acid methyl ester (100mg, 0.55mol) (Brown etal, WO0055120), 
and p-toluenesulfonic acid (~30mg) in toluene (4ml). The reaction mixture was then 
refluxed over 1 8hrs under nitrogen, evaporated down to an oil, dissolved in as little DCM 

5 as possible, and placed on a Water's silica cartridge (1 Og) saturated with iso-hexane. The 
column was then eluted with iso-hexane (~50ml) followed by an EtaO/iso-hexane gradient 
mixture starting at 10% EtaO to give the title compound (34mg, 7%). 

NMR (400MHz, CDCI3) 2.23 (3H, s). 3.8 (3H, s). 4.72 (2H. s). 6.12 (1H. d. J-3Hz). 6.28 
(1H, d. J=3Hz). 6.58 (1H. d, J=9Hz). 6.94 (1H, dd. J=2, 8Hz). 7.69-7.05 (2H, m). 7.08 (1H. 

10 dd, J=2.8Hz), 7.22 (5H, m), 7.48 (1 H, d, J=2Hz). 
LC/MS t=4.14 min, [MH+J 466/468/470. 

b) 3^2-[5-ChIoro-2-(benzyloxy)-phenyl]-5-methylpyrrol-1 -yl).6-chlorobenzolc acid 




3-l2-(5-Chloro-2-benzyloxy-phenyl)-5-methylpyn'ol-1-yll-6-chlorobenzoicacidmethylester 
1 5 (34mg) was treated with 2M NaOH (3ml) in MeOH (4mi) and heated at reflux for 2 hrs 
under nitrogen. The reaction mixture was then reduced in vacuo, diluted with water 
(~10ml), treated with 2M HCI (~3ml), then adjusted to pH'-4 with a few drops of glacial 
acetic acid. The aqueous was extracted with DCM (2 x 10ml). The organic layer was then 
dried with MgS04, filtered and evaporated to give the title compound (24mg, 73%). 
20 NMR 400MHz, CDCI3) 2.15 (3H, s). 4.72 (2H, s), 6.13 (1H, d. J=2Hz), 6.29 (1H, d, 

J=3Hz), 6.59 (1H, d, J=8Hz), 6.96-7.06 (3H. m), 7.09 (1H. dd, J=2,8Hz), 7.22-7.33 (5H.m). 

7.64 (IH.d, J=2Hz). 

LC/MS t=4.26 min, [MH+] 452/454/456. 

25 Example 40 3-f2-r5-Chloro-2-<ben2vloxv)-phenv n-5-methvlDvrrol-1-vlV-5- 
bromobenzoic acid 

a) 3-{2-[5^hloro-2-(benzyloxy)-phenyl]-5-methylpyrrol-1 -yl}-5-bromobenzoic acid 
methyl ester 

Procedure as for 3-{2-[5-Chloro-2-(benzyloxy)-phenyll-5-methylpyn'ol-1-yl}-6-chloro- 
30 benzoic acid methyl ester, using 3-amino-5-bromo-benzoic add methyl ester (ex. SALOR) 

to give the title compound (35mg, 38%). 

NMR (400MHz, CDCI3) 2.13 (3H. s), 3.82 (3H, s), 4.74 (2H. s), 6.12 (1H, d, J=3Hz), 

6.28 (1H, d, J=3Hz), 6.60 (1H. d, J=9Hz), 7.04-7.11 (3H, m), 7.24-7.32 (5H. m), 7.60 (1H. 

s), 8.02 (IH.s). 
35 LC/MS t=4.26 min [MH+1 510/51 2/51 4. 

b) 3-{2-[5-Chloro-2-(benzyloxy)-phenyll-5-methylpyrrol-1 -yl)-5-bromobenzolc acid 
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Procedure as for 3-{2-[5-chloro-2-(benzyloxy)-pheriyl]-5-methyIpyrrol-1-yl}-6-chlorobenzoic 

acid, to give title compound (34mg, 100%). 

NMR (400MHz. CDCI3) 2.16 (3H, s). 4.74 (2H, s), 6.13 (1H, d. J=3Hz). 6.3 (1H, d, 
J=3Hz). 6.61 (1H, d. J=9Hz). 7.4-7.12(3H. m), 7.23-7.35 (5H.m), 7.60. (1H. s), 8.06 (1H. 
s). 

LC/MS t=4.30 min [MH+1 496/498/500. 

Example 41 3-l2-r5-Chloro-2-<4-fluorobenzvlox v^-Dhenvn-S-methvlDvrrol-1-vR-5- 

acetvlamino-benzoic acid 

a) 5-ChIoro-2-(4-fluoro-benzyloxy)-benzaldehyde 

Procedure as for 2-benzyloxy-5-chloro-benzaldehyde to give the title compourKl. 
LCMS t=3.56 min[MNH4l 282 

b) 1 -[5-Chloro-2-<4-fluoro-benzyloxy)-phenyll-pentane-1 ,4-dione 

Procedure as for 1-(2-benzyloxy-5-chloro-phenyl)-pentane-1 ,4-dione to give the title 

compound. 
LCMS rt=3.46 

c) 3-{2-[5-Chloro-2-(4-fluorobenzyloxy)-phenyll-5-methylpyrrol-1-yl)-5-acetylamino- 
benzoic acid 





Procedure as for 3-{2-[5-chloro-2-(benzyloxy)-phenyl]-5-methylpyrroH-yl}-6-chloro-benzoic 
acid methyl ester using the apropriate amine (Hal^ansson ef a/, US3907880). to give the 

title compound (35mg, 14%). 

NMR (400MHz. CDCI3) 2.14 (3H. s). 2.16 (3H, s), 4.71 (2H. s). 5.98 (1H. d, J=3Hz). 
6.12 (IH.d, J=3Hz). 6.57 (1H, d. J=8Hz). 6.93-7.10 (5H. m). 7.18-7.25 (2H, m), 7.44 (1H. 
s),7.48(1H,s). 

LC/MS t=3.66 min, IMH+] 493/495. 



Example 42 3-l2-r5-Chloro-2-f4-fluorobenzvloxv)-p henvn-S-methvlbvrrol-1-vi>-5- 
30 trifluoromethvl benzoic acid 
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Procedure as for 3-{2-[5-chloro-2Hberizyloxy)-phenyl]-5-methylpyrrol-1-yl}-6-chloro-berizoic 
acid methyl ester using the appropriate amine, to give the title compound (70mg. 28%). 

NMR (400MHz. CDCI3) 2.17 (3H. s), 4.64 (2H, s), 6.16 (1H. d, J=:3Hz). 6.31 (1H. d. 
J=3Hz), 6.68 (1H. d, J=3Hz), 6.92-7.06 (4H, m), 7.12 (1H. dd. J=2,8Hz). 7.3 (1H, d. 
J=2.4Hz), 7.40 (IH.s). 7.85 (1H, s), 8.17 (1H. s). 
LC/MS t=4.25 min [MH+] 504/506. 



Example 43 3-(2-r5-Chloro-2-f4-fluorobe 
10 vllnaDhthalene-1-carboxvlic acid 



rloxvVphenvn-S-methvlPvrro!-1 - 




Procedure as for 3-{2-[5-chloro-2-(benzyloxy)-phenyl]-5-methylpyrrol-1-yl}-6-ch!oro-benzoic 
acid methyl ester using the appropriate amine (Ruminsi<i et al, WO9708145) to give the 
title compound (70mg, 30%). 

NMR (400MHz. CDCI3) 2.20 (3H, s). 4.60 (2H, s), 6.18 (1H. d. J=3Hz). 6.33 (1H. d. 
J=3Hz). 6.46 (1H. d. J=8Hz). 6.82-6.92 (4H. m). 7.03 (1H. dd. J=2.5. 9Hz). 7.39 (1H. d. 
J=2.5Hz). 7.49-7.56 (1H. m). 7.58 (1H, d. J=2Hz). 7.62-7.68 (2H. m). 8.06 (1H, d, J=2Hz), 

9.02 (1H. d, J=9Hz). 

LC/MS t=4.15 mIn [MH+1 486/488. 



Example 44 3-(2-r5-Chloro-2-(4-fluoro-benzvlo; 
vB-6-fluoro-benzoic acid 



ihenvn-5-methvl-pvrrol-1 - 




Procedure as for 3-{2-[5-chloro-2-(benzyIoxy)-phenyq-5-methylpynrol-1-yl}-6-chloro-benzoic 
acid methyl ester using the appropriate amine, to give the title compound (80mg, 35%). 
^H NMR (400MHz, CDCI3) 2.13 (3H, s), 4.70 (2H. s),6.12 (1H, d. J=3Hz). 6.28 (1H. d, 
J=3Hz), 6.60 (1H, d, J=9Hz). 6.93-7.02 (3H, m). 7.02-7.12 (5H. m). 7.64 (1H. dd. J=2.5, 
7Hz). 

LC/MS t=4.02 min [MH+J 454/456. 



30 
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Example 45 3-l2-r5-Chloro-2-(4-fluorobenzvlo3 
fluorobenzoic acid 



i.nhftnvn-5-methvlPvrrole-1 -vl>-4- 




Procedure as for 3^2-[5-chloro-2-(bercyloxy)-phenyll-5-methylpyrrol-1-yl}-6-chloro-benzoic 
acid methyl ester using the appropriate amine, to give the title compound (1 lOmg, 48%). 
LC/MS t=3.96 min [MH+] 454. 



Example 46 3.<2-rS-Chloro-2-(4-flu oroben2vlo: 
methvl-benzoic acid 



i.nhenvn-S-methvlPvrrol-1 -vl>-6- 




Procedure as for 3-{2-[5-chloro-2-(benzyloxy)-phenyll-5-methylpyn-ol-1-yl}-6-chloro-benzoic 
add methyl ester using the appropriate amine (Ashton et al, J. Med. Chem., 1996, 39(17) , 
3343-3356, to give the title compound (3Gmg, 26%). 

NMR (400MHz, CDCI3) 2.14 (3H, s). 2.62 (3H, s), 4.71 (2H, s). 6.12 (1H, d. J=3Hz). 
6.28 (1H. d, J=3Hz), 6.57 (1H, d, J=8Hz), 6.92-7.12 (7H. m). 7.24 (1H, d. J=2Hz), 7.72 
(1H, d. J=2Hz). 

LC/MS t=4.04min [MH+] 450/452. 

Example 47 3-f 2-r5-Chloro-2-f4-fluorG-benzvloy 
chloro-benzoic acid 




Procedure as for 3-{2-[5-chloro-2-(benzyloxy)-phenyll-5-methylpyn-ol-1-yl}-6-chloro-benzoic 
acid methyl ester using the appropriate amine, to give the title compound (60mg, 21%). 

NMR (400MHz, CDCI3) 2.15 (3H. s), 4.68 (2H, s), 6.13 (1H. d, J=3Hz), 6.27 (1H, d, 
J=3Hz). 6.58 (1H. d. J=8Hz), 6.95-7.05 (5H, m), 7.10 (1H, dd. J=2. 8Hz). 7.24-7.32 (2H, 
m), 7.62 (1H, d, J=2Hz). 
LC/MS t=4.24min [MH+1 470/472/474. 



EYam ple 48 3-l2-r5-Chloro-2-f4-fluorobei 
30 trifluorobenzolc acid 



no: 
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Procedure as for 3-{2-l5K)hloro-2-(benzyloxy)-phenyl]-5-methylpyrroM 
acid methyl ester using the appropriate amine, to give the title compound (20mg Q /oY 
NMR (400MHz. CDCI3) 2.10 (3H. s). 4.78 (2H. s). 6.13 (1H. d. J=3Hz). 6.27 (1H. d. 
J=3Hz). 6.64 (1H. d, J=8Hz). 6.86-7.03 (4H. m). 7.03-7.15 (3H. m). 
LC /MS t=4.59 min [MH+] 490/492. 

i=v.m pte49 3.f? - rs-r.hi«ro-2-(2.4 - HafiHnrnhenzvloxvVDhenvn-S-methYlpYrrol-1-Ya^^ 
methvl-benzoic acid 

a) 5^hloro-2-(2,4-dffluoro-benzyloxy)-benzaldehyde 

Procedure as for 2-benzylo)cy-5-chloro-benzaldehyde to give the title compound. 

LCMS t=3.60 min. 

b) i.f5-Chloro-2-(2,4Klifluoro-benzyloxy)-phenyl]-pentane-1,4-dione 

Procedure as for 1.l5-chloro.2-(benzyloxy)-phenyll-pentane-1 .4-dione to give the title 
compound. 

LCMS t=3.49 min [MNa*l 375 

c) 3-{2-[5-ChIoro-2-(2,4<lifluorobenzyloxy)-phenyll-5-methylpyrrol-1-yl>-6-m^^^^ 
benzoic acid 



25 




Procedure as for 3-{2-l5.chloro.2.(benzyloxy)-phenyIl-5-methylpym)l-1-yl}^^^^^ 
acid methyl ester using the appropriate amine, to give the title ^^^^^^^^l^^^^^' 
M NMR (400MHz. CDCI3) 2.15 (3H. s). 2.62 (3H. s). 4.76 (2H. s). ^^^f (^IH. d. J-3Hz) 
6.28 (1H. d. J=3Hz). 6.61 (IH.d J=9Hz). 6.72-6.82 (2H. m). 6.94-7.0 (2H. m). 7.05-7.14 
(2H,m). 7.20 (1H. d. J=2.4Hz). 7.74 (1H. d. J=2Hz). 
LC/MS t-4.07 min [MH+l 468/470. 



gxamole SO a-{2-rS.Chloro-242.4-difiu orobenzvlox^ 
fluoro-benzoic acid 
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Procedure as for M2.[5<hIoro-2-(benzyloxy)-phenyl]-5^ethyl^^^^^^^ 

acid methyl ester using the appropriate amine, to give the title compound (30mg. 13 A). 

NMR (400iy/IHz. CDCI3) 2.13 (3H. s). 4.76 (2H. s). 6.12 (1H. d. J=3Hz) 6.26 (1H, d 
J=3Hz). 6.65 (1H. d. J=9Hz). 6.74^.87 (2H. m) 6.97-7.07 (2H. m). 7.07-7.15 (2H. m). 7.22 
(1H, d. J=2Hz), 7.68 (1H. dd. J=2, 7Hz). 
LC/MS t=4.07 min [MH+1 472. 



25 



gyamole 51 3^2.f5-Chloro- ->-(^,^'fl"Qrobe"ZVlox 
nanhthalen«»-''-ca''boxvlic acid 



l-phonyn-R jttethYlpvrrol-1 -vl] 




a 




Procedure as for 3-{2.l5-chl6ro-2-(benzyloxy)-phenyll-5.methylpyrroM 

acid methyl ester using the appropriate amine, to give the title compound (60mg 24 /o). 

NMR (400MHz. CDCI3) 2.20. (3H. s). 4.69 (2H. s). 6.18 (1H. d. J=3Hz • 6 (1H. d. 
J=3Hz). 6.51 (1H. d. J=8Hz). 6.58-6.65 (1H, m). 6.69-6.82 (2H. m). 7.05 (114. dd 
J:=2.4.8Hz). 7.36 (1H. d. J=2.4Hz). 7.50-7.56 (1H. m). 7.60-7.70 (3H. m). 8.10 (1H. d. 
J=2Hz). 9.03(1 H, d. J=8Hz). 
LC/MS t=4.22 min [MH+l 504/506. 



Pyamnle S2 3.(2-fS-Chloro -2-<2-4-difluorobenzvlox 
trifluQrome*hYtbenzoic acid 



(-phar.Yn-^-"«****Y'PY''''°'-'*~^'' 




a 




30 



Procedure as for 3.{2-l5K:hIoro-2-(benzyloxy)-phenyll-5-methylpyrrol-1-y^h6^^^^^^ 
add methyl ester using the appropriate amine, to give the title compound 08mg. 7 /o^. 
iH NMR (400MHZ. CDCI3) 2.17 (3H. s). 4.70 (2H. s). 6.16 (1H. d. J^SHz) 6^° (1H. d 
J=3Hz) 6.62 (1H. d. J=8Hz). 6.73-6.84 (2H. m). 6.92-7.01 (1H. m). 7.13 (1H. dd. J=2.4. 
8Hz), 7.28 (1H. d. J=2Hz). 7.42 (1H. s). 7 86 (1H. s). 7.95 (1H, s). 
LC/MS t=5.28 min [MH+l 522/524. 

Fxampie 53 3.f2-r5-Ciilorn-2-(2-4.difluo robenzvlo: 
fluorobenzoic acid 
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Procedure as for 3-{2-l5-chloro-2-(benzyloxy)-phenyll-5-methylpyrroM-yl^^^ 

acid methyl ester using the appropriate amine, to give the title compound (60mg. 25%). 

NMR (400MHZ. CDCI3) 2.10 (3H. s). 4.82 (2H. d. J=2Hz). 6.1 (1H. d J=3Hz). 6.31 (1H 
d, J=3Hz). 6.61 (1H. d. J=8Hz). 6.74-6.83 (2H. m). 7.00-7.09 (2H. m). 7.12 (1H. t. J=7Hz). 
7.2 (1H. d, J=2Hz). 7.77 (1H. dd, J=2. 7Hz), 7.98-8.45 (1H. m). 
LC/MS t=4.01 min [MH+] 472/474. 



30 



Fxamnle 54 3-y2.rS-Chlor «-2-(2.4-difluQrobenzvlox^ 
acetvlamf "o-bo"zoic acid 



ihenvn-S-mp^hylpyrrol-l -viVS- 




Procedure as for 3.{2-I5-chloro-2-(benzyloxy)-phenyl]-5-methylpyrrol-1-yl}-6K:hloro-benzo 
acid methyl ester using the appropriate amine, to give the title compound (60mg. 23%). 

NMR (400MHz. CDCI3) 2.26 (3H.s). 2.15 (3H. s). 2.16 (3H.s) 4.78 (2H. s). 6.11 (1H. d. 
J=3Hz). 6.28 (1H, d. J=3Hz). 6.62 (1H. d. J=8Hz). 6.72-6.84 (2H. m). 7.00-7.08 (2H. m). 
7.20 (1H. d. J=2Hz). 7.46 (1H. s), 7.60 (1H. s). 7.95 (1H. s). 
LC/MS t=3.71 nnin [MH+1 51 1/513. 

gyamnte 55 a.{2-rS-Chlo ro-2-<2.4-difluorobenzvlo: 
chloro-benzoic acid 




Procedure as for 3-{2-l5-chloro-2-(benzyloxy)-phenyl>5-methylpynrol-1-yl}-6-chloro-bera^^^ 
acid methyl ester using the appropriate amine, to give the title compound (45mg, 18%). 
^H NMR (400MHz. CDCfe) 2.16 (3H. s). 4.76 (2H. s). 6.13 (1H. d. J=3Hz). 6.27 (1H. d. 
J=3Hz). 6.64 (1H. d. J=9Hz). 6.75-6.85 (2H. m). 6.90-6.98 (2H. m). 7.02 (1H. dd. J=2. 
8Hz). 7.12 (1H. dd. J=2. 8Hz). 7.30 (1H. d. J=8Hz). 7.65 (1H, d. J=2Hz). 
LC/MS t=4.25 min [MH+l 488/490/492. 



Example 56 3.(2-r5-CliiQro-2-(2.4-dif luQrobenzvlo: 
2, S.6-trifluo robenzoic acid 

-68- 



l-phonyn-fi-methylpyrrol-l -vl>- 
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Procedure as for 3-{2-[5-dilor<>-2-(benzyloxy)-phenyl]-5Hiiethylpyrrol-1-yl}-6<hloro-benzoic 
add methyl ester using the appropriate amine, to give the title compound (27mg. 10%). 
NMR (400MHz, CDCI3) 2.10 (3H, s), 4.84 (2H, dd. J=7, 20Hz), 6.30 (1H, d, J=3Hz). 
5 6.26 (1 H, d, J=3Hz), 6.68 (1 H, d, J=8Hz), 6.74-6.82 (2H, m). 6.89-6.99 (1 H. m). 6.99-7.08 
(1H. m), 7.14 (1H. dd, J=2, 9Hz), 7.25 (1H. d. 2Hz). 
LC/MS t=4.64 min [MH+] 508/51 0. 



Example 57 3-f 2-rs-Bromo-2-f 2.4-dmuorobenzvIoxvtohenvn-5-methvlPvrro!-1 -vft-6- 
chiorobenzoic acid 

a) 5-Bromo-2-(2,4-dlfiuoro-benzyloxy)-benzaldehyde 

Procedure as for 2-benzyloxy-5-chloro-benzaldehyde to give the title compound. 
LCMS t=3.71 min [MNa^ 349/351 . 

b) 1 -[5-Bromo-2-(2,4-difluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione 
Procedure as for 1-[5-chloro-2-(benzyloxy)-phenyl]-pentane-1 ,4-dione to give the title 
compound. 

LCMS t=3.41 min [MH*] 397/399. 

c) 3-{2-(5-Bromo-2-(2,4-dlfluorobenzyloxy)pheny!]-5-methylpyrrol-1-yt}-6- 
chlorobenzoic acid 



10 



15 



20 



25 




Procedure as for 3-{2-[5-chloro-2-(benzyIoxy)-phenyl]-5-methylpyrrol-1-yl}-6-chloro-benzoic 
acid methyl ester using the appropriate amine, to give the title compound (80mg, 30%). 

NMR (400MHz. CDCI3) 2.15 (3H. s). 4.75 (2H, s), 6.12 (1H, d, J=3Hz), 6.26 (1H. d, 
J=3Hz). 6.58 (1H. d. J=8Hz). 6.74-6.85 (2H, m), 6.89-6.97 (IH.m), 7.01 (1H, dd, J=2, 
8Hz), 7.23-7.29 (1H, m), 7.32 (1H, d, J=8Hz), 7.42 (1H, d, J=2Hz), 7.66 (1H. d. J=2Hz). 
LC/MS t=4.25 min [MH-t-] 532/534/536. 



30 



Example 58 3-f 2-f5-Bromo-2-(2.4-difiuorobenzvloxv^-phenvn-5-methvlpvrrol-1 -vi>-4- 
chlorobenzoicacid 




-69 



wo 03/101959 



PCT/EP03/05790 



Procedure as for 3^2-[5K*iloro-2-(ben2yloxy)-phenyl]-5-methylpyrrol-1-yl}-6-chloro-bera^^ 
acid methyl ester using the appropriate amine, to give the title compound (125mg, 47%). 
LC/MS t=4.24 min [MH+1 532/534/536. 

5 Example 59 3-l2-r5-Bromo-2-f 2.4-difluorobenzvloxv>-Dhenvn-5-m ethvlPvrrol-1 -vIV 
naphthalene-1-carboxvllc acid 




Procedure as for 3-{2-l5-chloro-2-(benzyIoxy)-phenyll-5-methylpynrol-1-yl}-6-chloro-benzoic 
acid methyl ester using the appropriate amine, with 4A molecular sieve (~0.5g) to give the 

10 title compound (25mg, 91 %). 

mR (400MHz, CDCI3) 2.20 (3H, s). 4.68 (2H, s), 6.18 (1H, d, J=3Hz), 6.32 (1H, d, 
J=3Hz), 6.45 (1H, d, J=9Hz), 6.56-6.64 (1H, m), 6.68-6.79 (2H, m). 7.19 (1H, dd, J=2, 
8Hz). 7.49-7.58 (2H, m), 7.58-7.72 (3H, m). 8.09 (1H, d. J=2Hz), 9.03 (1H. d. J=8Hz). 
LC/MS t=4.26 min [MH+1 548/550. 




Procedure as for 3-{2-[5-chloro-2-(benzyloxy)-phenyl]-5-melhylpynx)l-1-yl}-6-chloro-benzoic 
20 acid methyl ester using the appropriate amine, with 4A molecular sieves (~0.5g) to give the 
title compound (25mg. 90%). 

^H NMR (400MHz. CDCI3) 2.16 (3H. s),2.16 (6H, s). 4.77 (2H, s). 6.11 (1H, d. J=3Hz), 6.28 
(1H, d, J=3Hz), 6.56 (IN. d, J=8Hz), 6.71-6.84 (2H. m), 6.98-7.06 (1H. m). 7.18 (1H. dd. 
J=2, 9Hz). 7.35 (2H, d. J=2Hz), 7.45 (1H, s), 7.58 (1H. s). 7.97 (1H. s). 
25 LC/MS t=3.76 min [MH+1 556/557. 

Example 61 3-l2-rS-Bromo-2-(2.4-difluorobenzvloxv)phenvn-5-methvlP vrrol-1 -vl>-5- 
trlfluoromethvlbenzolc acid 




1 
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Procedure as for 3H2H5-chloro-2-(ben2qrloxy)-phenyl]-5-methylpyrrol-1-ylh6-chloro-benzoic 
acid methyl ester using the appropriate amine, to give the title compound (44mg. 16%). 
LCmS t=4.33 min [MH+J 566/568. 

Example 62 3-y2-r5.Bromo-2-r2.4-dif luQrobenzvlo: 
fluorobenzoic acid 




Procedure as for 3-{2-[5-chloro-2-(benzyloxy)-phenyl]-5-methylpyrrol-1-yl}-6-chloro-benzoic 
add methyl ester using the appropriate amine, to give the title compound {40mg. 15%). 

NMR (400MHz. CDCI3) 2.13 (3H. s), 4.77 (2H, s), 6.12 (1H, d. J=3Hz). 6.26 (1H, d. 
J=3Hz), 6.60 (1H, d, J=8Hz). 6.76-6.84 (2H, m). 6.97-7.06 (2H, m), 7.08-7.15 (1H, m), 
7.24 (1 H. d. J=2Hz), 7.37 (1 H. d. J=2Hz). 7.67 (1 H, dd. J=2. 7Hz). 
LC/MS t=4.10 min [MH+1 516/518. 



Example 63 3-f2-r5-Bromo-2-f2.4-dHl uorobenzvloxi 
fluorobenzoic acid 



l-S-methvlPvrrol-1 -vR-4- 




Procedur© as for 3-{2-[5-Chloro-2-(benzyloxy)-phenyll-5-methylpyrrol-1-ylV6-chloro- 
benzoic acid methyl ester using the appropriate amine, to give the titte compound (53mg. 



20 20%). 



NMR(400MHz. CDCI3) 2.10 (3H. s). 4.83 (2H. s). 6.15 (1H. d. J=3Hz). 6.32 (1H. d. 
J=3Hz) 6.56 (1H, d. J=9Hz), 6.73 (2H, m). 6.99-7.08 (1H. m). 7.21 (1H. dd. J=2. 9Hz). 
7.85-7.17 (1H. m). 7.35 (1H, d. J=2Hz). 7.77 (1H. dd. J=2. 7Hz). 7.98-8.05 (1H. m). 
LC/MS t=4.06 min [MH+1 516/518. 

Examoie 64 3-^2-r5-Bromo-2-<2.4^ifluo r obenzvloxvVphenvn-5-methvlpvrrol-1 -yl}- 
2.S.6-trifluorobenzolc acid 
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Procedure as for 3-{2-[5-chloro-2-(benzyloxy)-phenyll-5-methylpyrrol-1-yl}-6-chloixhbenzoic 
add methyl ester using the appropriate amine, with 4A molecular sieve (~0.5g) to give the 
title compound (70mg, 25%). 
LC/MS t=4.65 min [MH+1 552/554. 

5 

Example 65 3-f 2-rS-Bromo-2-(2.4-difluoroben2Vloxv)-Dhenvn-5-m ethviDvrrol-1 -v»-5- 
^mino-benzoic acid 

a) 3-{2-[5-Bromo-2-(2,4-dlfluorobenzyloxy)-phenyl]-5-methylpyrrol-1-yl}-5-amlno- 

benzoic acid methyl ester 
10 Procedure as for 3-{2-[5-chloro-2-(benzyloxy)-phenyll-5-methylpynrol-1 -yl}-6-chloro-benzoic 
add methyl ester using the appropriate amine, with 4A molecular sieve (~0.5g) to give the 

title compound (73mg, 70%). 

NMR (400MHz, CDCI3) 2.15 (3H. s), 3.82 (3H, s). 4.99 (2H, s), 6.08 (1H, d J=3Hz), 6.27 
(1H, d, J=3Hz). 6.42 (1H, t, J=2. 4Hz). 6.58 (1H. d. J=8Hz), 6.76-6.84 (2H, m), 7.01-7.09 
15 (1H, m). 7.11 (1H. 8). 7.18-7.24 (2H,m), 7.33 (1H, d J=2Hz). 
LC/MS t=3.96 min [MH+] 527/529. 

b) 3-{2-[5-Bromo-2-(2,4-difluorobenzyIoxy)-phenyl]-5-metliylpyrroi-1-yl)-5-Amino- 
benzoic acid 




20 Procedure as for 3-{2-[5-chloro-2-(benzyloxy)-phenyll-5-methylpyn-ol-1 -yl}-6-chloro-benzoic 

add methyl ester, to give the title compound (48mg, 33%). 

NMR {400MHz, CDCI3) 2.16 (3H, s). 4.80 (2H, s), 6.09 (1H. d, J=3Hz), 6.28 (1H, d, 

J=3Hz), 6.45 (1H, s), 6.59 (1H, d. J=9Hz). 6.73-6.84 (2H, m), 7.02-7.10 (1H, m), 7.17 (1H. 

s), 7.1 9-7.29 (2H. m), 7.34 (1 H, d, J=2Hz). 
25 LC/MS t=3.77 min [MH+l 513/515. 

Example 66 3-(2-r5-Bromo-2-f 2.4-dlfluorobenzvloxv)-Dhenvn-5-f nethviPvrrol-1 -vft-S- 
f 2-oxopvrrolidin-1 -vH-benzoic acid 

a) 3-Nitro-5-(2-oxo-pyrrolidin-1-yl)-benzoic acid methyl ester 

30 3-Bromo-5-methyl-benzoic acid methyl ester (2.48g, 1 0mmol) (South et al, WO01 87854), 
2-pynx>lidinone (0.89ml, 12mmol), caesium carbonate (4.8g, 14mmol), palladium 
bis(dibenzylideneacetone) (190mg, 0.2mmol), 9,9-dimethyl-4,5- 
bis(diphenylphosphino)xanthene (400mg, 0.7mmol), and caesium carbonate (4.8g, 
14.8mmol) were heated at reflux, under nitrogen for 3 hours. The reaction mixture was 

35 then cooled and filtered through Celite® and washed through with CH2CI2 (1 00ml). The 
mixture was concentrated in vacuo, and the residue was purified by chromatography on 
silica gel with isohexane/EtzO (20-80%) then MeOH/EtaO (98%) as eluant. to give the title 
compound (2.0g, 76%). 
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'H-NMR (400MHz. CDCb) 2.36 (2H, dt, J=8Hz). 2.70 (2H, t. J=8Hz), 3.97 (2H. t. J=8Hz). 
3.99 (3H, s). 8.55 (1H, t. J=2Hz), 8.62 (1H, t, J=2Hz). 8.86 (1H. t. J=2Hz). 
LC/MS t=2.78 min [MH*] 265. 

b) 3-Amino-5-(2-oxo-pyrrolWln-1-yl)-benzolc acid methyl ester 

3-Nitro-5-(2-oxo-pyrrolidin-1-yl)-benzoic acid methyl ester (2.0g, 7.6mmol) and Raney 
nickel (0.6g) in methanol (70ml) were stirred under a hydrogen atmosphere at room 
temperature for 3 hours. The mixture was cooled and the catalyst was filtered off through a 
pad of Celite° and washed through with MeOH/CHzCIa (2.5:1. 1L). The mixture was 
concentrated in vacuo to yield the title compound as a white solid (1.6g, 90%). 
^H-NMR (400MHz. DMSO) 2.03 (2H, dt. J=8Hz), 2.47 (2H. t. J=8Hz), 3.77 (2H. t. J=8Hz), 
3.80 (3H. s). 5.39 (2H. broad s). 6.96 (1H. s). 7.14 (1H, s). 7.36 (1H. s). 
LC/MS t=2. 1 9 min [MH*] 235. 

c) 3-{2-[5-Bromo-2-(2,4-difluorobenzyIoxy)-phenyl]-5-methylpyrrol-1-yll-6-(2- 
oxopyrrolidin-1-yl)-benzoic acid metliyl ester 




1-[5-Bromo-2-(2,4-difluorobenzyloxy)-phenyll-pentane-1.4-dione (200mg, 0.5mmol), was 
treated with 3-amino-5-(2-oxopyn-olidin-1-yl)-benzoic acid methyl ester (117mg. 0.5mmol), 
and p-toluenesulfonic acid (~50mg) and 4A molecular sieve powder (~0.5g) in N- 
methylpym)lidinone(3ml). The reaction mixture was then heated at 180OC over 18hrs 
under nitrogen. The mixture was cooled, concentrated to an oil at 80OC. diluted with 
EtOAc (7ml) and filtered through Celite®, washing through with EtOAc (1 0ml). The filtrate 
was then washed with brine, dried over MgS04. filtered and evaporated. The residue was 
purified by chromatography on silica gel with an isohexane / EtOAc gradiant system giving 
the title compound (60mg. 20%). 

'H NMR (400MHz. CDCI3) 2.07-2.16 (2H. m). 2.18 (3H. s). 2.57 (2H. t J=8Hz). 3.64 (2H, t. 
J=8Hz). 3.85 (3H. s). 4.77 (2H. s). 6.12 (1H. d. J=3Hz). 6.28 (1H, d, J=3Hz). 6.56 (1H. d. 
J=8.5Hz). 6.73-6.83 (2H, m). 6.93-7.25 (1H, m). 7.22 (1H, dd. J=2, 8.5Hz), 7.37 (1H, d, 
J=2Hz), 7.46 (1H. s), 7.61 (1H. s). 8.09 (1H, s). 
LC/MS t=4.00 min [MH+] 595/597. 

d)3-{2-[5-Bromo-2-(2,4-dmuorobenzyloxy)-phenyll-5-methylpyrrol-1-yl}-5-(2- 
oxopyrrolidin-1-yl)-benzoic acid 




Prxxjedure as for 3-{[2-[6-chloro-2-(benzyloxy)-phenyll-5-methylpynrol-1-yl}-6-chlorobenzoic 
acid, to give the title compound (50mg. 86%). 
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NMR (400MHz, CDCI3) 2.08-2.17 (2H. m). 2.19 (3H, s). 2.58 (2H. t, J=8Hz), 3.66 (2H, t, 
J=8Hz). 4.78 (2H. s). 6.12 (1H. d, J=3Hz). 6.28 (1H, d. J=3Hz), 6,56 (1H. d. J=8.5Hz), 
6.71-6.83 (2H. m), 6.96-7.03 (1H. m). 7.22 (1H. dd, J=2. 8.4Hz). 7.38 (1H. d. J=2Hz). 7.50 
(1H.S), 7.69 (1H,s), 8.10 (1H.S). 
5 LC/MS t=3.84 min [MH+] 581/583. 

Example 67 3-(2-r5-Bromo-2-f cvclohexvlfnethoxv)-ph envn-5-methvl-pvrrol-1 -vll- 
benzoic acid 

a) 3-{2-[5-Bromo-2-(cyclohexyImethoxy)-phenyll-5Hmethyl-pyrrol-1-yl>-benzoicacid 
10 ethyl ester 

Cydohexylmethyl bromide (146mg, 0.83mmol) was added to 3-[2-(5-bromo-2-hydroxy- 
phenyl)-5-methyl-pyrrol-1-yll-benzoic acid etiiyl ester (220mg, 0.55mmol) and K2CO3 
(152mg, Hmmol) in DMF (2ml) and the reaction mixture was heated at 60»C for 16 hours. 
Upon cooling the reaction mixture was diluted with EtOAc, washed with water, brine, dried 

15 (MgS04), filtered and concentrated. The residue was purified by chromatography on silica 
gel using isohexane / EtOAc (5%) as eluant, to give the title compound (179mg, 66%). 
^H-NMR (400MHz. CDCI3) 0.79-0.92 (2H, m), 1.08-1.29 (3H, m), 1.38 (3H, t. J=7Hz). 1.60- 
1.73 (6H. m), 2.19 (3H. s). 3.40 (2H. d, J=7Hz). 4.36 (2H. q, J=7Hz). 6.11 (1H, d. J=3Hz). 
6.28 (1H, d. J=3Hz). 6.54 (1H. d. J=9Hz). 7.15-7.22 (2H. m). 7.25 (1H. d. J=3Hz), 7.32 

20 (1 H. t. J=8Hz). 7.83 (1 H. t. J=1 Hz). 7.92 (1 H. dt, J=1 Hz, 8Hz). 
LC/MS t=4.51 min [MH*] = 496. 

b) 3^2-[5-Bromo-2-(cyclohexylmethoxy)-phenyll-5-methyl-pyrroi-1 -y l}-benzoic acid 




3^2-[5-Bromo-2-(cyclohexylmethoxy)-phenyll-5-methyl-py^x)l-1-yl^benzolc acid ethyl ester 
25 (1 50mg, 0.3mmol) was heated at reflux in a 1:1 mixture of ethanol/2M NaOH (2ml) in a 
sealed vessel for 1 .5 hours. Upon cooling, the reaction was diluted with ethyl acetate, 
washed with 2M HCI and brine, dried (MgS04) and concentrated to give the title compound 
(129mg, 91%). 

^H-NMR (400MHz, CDCI3) 0.79-0.92 (2H, m), 1.09-1.29 (3H, m), 1.59-1.73 (6H, m). 2.19 
30 (3H, s). 3.41 (2H. d. J=7Hz), 6.1 1 (1 H. d, J=3Hz). 6.28 (1 H. d. J=3Hz), 6.54 (1 H. d, 

J=9Hz). 7.19-7.25 (3H, m), 7.35 (1H, t. J=8Hz), 7.91 (1H. broad s), 7.98 (1H. d, J=8Hz). 
LC/MS t=4.33 min[MH*l = 468. 

Example 68 3-f 2-r5-Methanesulfonvl-2-(benzvloxvl-Dhenvn -5-methvl-PvrroM -vIV 

35 benzoic acid 

a)5-Methanesulfonyl-2-(4-methoxy-benzyloxy)-benzaldehyde 

4-Methoxybenzyl chloride (4.09g, 0.026mol) was added to 2-hydroxy-5-methanesulfbnyl- 

benzaldehyde (3.48g, 0.01 7mol) {prepared via the method of Suzuki et al, Chem. Pharm. 
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Bull., 1989. 31 (5), 1751} and K2CO3 (4.8 g, 0.035 mol) in DMF (35 ml). The mixture was 
heated to 60^0 for 3 hours. The reaction mixture was quenched with water (250 ml) and 
washed with EtOAc (2 x 250ml). The organic extracts were combined and washed with 
brine (150ml), dried (iVigS04) filtered and concentrated to give the title compound (6.5g, 
5 100%). 

'H-NMR (400MHz, dS-DMSO) F5778 3.77 (3H, s), 5.35 (2H, s). 6.96 (2H, d, J=9Hz). 7.47 
(2H, d, J=9Hz), 7.59 (1H, d. J=10Hz), 8.14-8.19 (2H, m). 
LC/MS t=2.94 min [MNH4*] = 338. 

h) i -|S-Me41hanesulfoiriiyO-2-(4-metlhoxy-lbeiiizylloxy)-plhieiiiy 0-^ ,4-dllone 
10 Methyl vinyl ketone (1 .72ml, 20mmol) and 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium 
bromide (1 .54g, 6mmol) were added to 5-methanesulfonyl-2-(4-methoxy-benzyloxy)- 
benzaldehyde (6.5g, 20mmol) in EtOH (5.5ml) and triethylamine (8.5ml, 60mmol). The 
mixture was heated at 100^0 for 18 hours. The reaction mixture was quenched with 
saturated NH4CI solution (300 ml) and washed with EtOAc (2 x 260ml). The organic 
1 5 extracts were combined and washed with saturated i^aHCOa solution (250 ml) and brine 
(200 ml), dried (i\/igS04) filtered and concentrated. The crude product was purified by 
chromatography on silica gel (50% EtOAc/iso-hexane) to give the title compound (2.92 g, 

37 %). 

^H-NMR (400MHz, d8-DMSO) 2.09 (3H. s), 2.73 (2H, t, J=6Hz). 3.10 (2H. t, J=6Hz), 3.77 
20 (3H, s), 5.30 (2H, s), 6.97 (2H, d, J=9Hz), 7.47 (2H. d. J=9Hz), 7.53 (1 H, d, J=9Hz). 8.04- 
8.08 (2H, m). 

LC/MS t=2.92 min [MNH"] = 389. 

c) 3-{24S-iletoanesuDfonyl-2Khydroxy)-pheiniyfl-5-irnethyi-pyriroll-1 -yl}-lbenzooc acid 
e^yl estor 

25 1-[5-Methanesulfonyl-2-(4-methoxy-benzyloxy)-phenyll-pentane-1 ,4-dione (2.91 g, 

7.5mmol), ethyl-3-aminobenzoate (1.6ml, 10.7mmol) and pa/»-toluenesulfonlc acid (0.22g, 
1.2mmol) were heated at reflux in toluene (75ml) for 16 hours. Upon cooling, the mixture 
was concentrated. The residue was purified by chromatography on silica gel with 
isohexane / EtOAc (40%) as eluant, to give the title compound (2.22g, 74%). 

30 ^H-NMR (400MHz, CDCI3) 1.37 (3H. t, J=7Hz). 2.18 (3H, s), 2.68 (3H. s). 4.35 (2H. q. 

J=7Hz), 6.21 (1H, d. J=3Hz). 6.44 (1H. d, J=3Hz), 6.56 (1H, s). 7.02 (1H. d, J=9Hz), 7.28- 
7.30 (2H, m). 7.43 (1H, t, J=8Hz), 7.63 (1H, dd, J=2Hz, 9Hz), 7.77 (1H, t. J=1Hz), 7.99 
(1H,dt, J=1Hz,8Hz). 

LC/MS t=3. 1 7 min [MH*! = 400. 
35 d) 3.^24S-Meithainiesy if oiniy 0-2-(ljeinizyJoxy)-phenyiI-5Hm©tthy^py rroM -yl}-benzoic acid 

e^yl ester 

Benzyl bromide (0.089ml, 0.75mmol) was added to 3-{2-[5-Methanesulfonyl-2-(hydroxy)- 
phenyl]-5-methyl-pyn-ol-1-yl}-benzoic acid ethyl ester (200mg, 0.50mmol) and K2CO3 
(138mg, I.Ommol) in DMF (2ml) and the reaction mixture was heated at 60°C for 16 hours. 
40 Upon cooling the reaction mixture was diluted with EtOAc, washed with water, brine, dried 
(MgS04), filtered and concentrated. The residue was purified by chromatography on silica 
gel with isohexane / EtOAc (30%) as eluant, to give the title compound (218mg. 89%). 
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^H-NMR (400MHz. CDCI3) 1.31 (3H. t. J=7Hz), 2.17 (3H, s), 2.88 (3H, s). 4.28 (2H. q. 
J=7Hz), 4.91 (2H, s), 6.15 (1H. d, J=3Hz), 6.42 (1H, d. J=3Hz). 6.79 (1H. d, J=9Hz), 7.10- 
7.15 (2H. m). 7.16-7.19 (1H, m), 7.28-7.34 (4H. m). 7.65 (1H. dd, J=2Hz, 8Hz), 7.70 (1H, 
d, J=2Hz), 7.73 (1H. t, J=1Hz). 7.99 (1H, d. J=8Hz). 
LC/MS t=3.68 min [MH*] = 490. 

e)3K2-[5-Methanesulfonyl-2-(benzyloxy)-phenyri-5-methyl-pyrrol-1-yl)-benzoicacid 



MeO 




MeO,8 




3- {[2-[5-Methanesulfonyl-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-benzoic acid ethyl 
ester (200mg. 0.4mmol) was heated at reflux in a 1 :1 mixture of ethanol/2M NaOH (2ml) in 

10 a sealed vessel for 1 .5 hours. Upon cooling, the reaction was diluted with ethyl acetate, 
washed with 2M HCI and brine, dried (MgS04) and concentrated to give the title compound 
(177mg.95%). 

'H-NMR (400MHz, CDCI3) 2.17 (3H. s). 2.90 (3H, s), 4.91 (2H, s), 6.17 {1H. d. J=3Hz), 
6.42 (1H. d. J=3Hz). 6.80 (1H. d. J=9Hz). 7.10-7.14 (2H. m). 7.20-7.25 (1H, m), 7.28-7.38 
15 (4H. m). 7.66 (1 H, dd. J=2Hz. 8Hz). 7.72 (1 H, d, J=2Hz). 7.75 (1 H. t. J=1 Hz). 7.97 (1 H. d. 
J=8Hz). 

LC/MS t=3.40 min [MH*] = 462. 

Example 69 3-f2-rS-Methanesulfonvl-2-(4-chloro-benzvloxv )-phenvn-5-methvl-pvrrol 

20 i-vft-benzoic acid 

a)3-{2-[5-Methanesulfonyl-2-(4-chloro-benzyloxy)-phenyll-5-inethyl-pyrrol-1-yl>- 

benzoic acid ethyl ester 

4- Chloro-benzyl bromide (154mg, 0.75mmol) was added to 3-{2-t5-methanesulfonyl-2- 
(hydroxy)-phenyl]-5-methyl-pyn^ol-1-yl}-benzoic acid ethyl ester (200mg, O.SOmmol) and 

25 K2CO3 (1 38mg. 1 .Ommol) in DMF (2mO and the reaction mixture was heated at 60*C for 
16 hours. Upon cooling the reaction mixture was diluted with EtOAc, washed with water, 
brine, dried (MgS04), filtered and concentrated. The residue was purified by 
chromatography on silica gel with isohexane / EtOAc (30%) as eluant, to give the title 

compound (205mg, 78%). 
30 'H-NMR (400MHz, CDCI3) 1.31 (3H, t, J=7Hz). 2.17 (3H, s). 2.89 (3H. s). 4.29 (2H, q, 
J=7Hz), 4.87 (2H, s), 6.16 (1H. d. J=3Hz). 6.41 (1H. d. J=3Hz). 6.77 (1H. d. J=9Hz), 7.05 
(2H. d. J=8Hz). 7.16-7.19 (1H, m), 7.28-7.34 (3H. m). 7.67 (1H. dd. J=2Hz. 8Hz), 7.70- 
7.73 (2H. m), 7.92 (1 H, d, J=8Hz). 

LC/MS t=3.84 [MH*1 = 524/526. 
35 b) 3-{2-[5-MethanesuIfi)nyl-2-(4-chloro-benzyloxy)-phenyll-5-methyl-pyrrol-1 -yl>- 

benzolc acid 
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MeO^S 




MaO.S 

2 




342-[5-methanesulfonyl-2-(4-chloro-benzyloxy)-phenyl]-5-methyl-pyiTol-1-ylVbenz 
ethyl ester (200mg, 0.4mmol) was heated at reflux in a 1:1 mixture of ethanol/2M NaOH 
(2ml) In a sealed vessel for 1.5 hours. Upon cooling, the reaction was diluted with ethyl 
5 acetate, washed with 2M HCI and brine, dried (MgS04) and concentrated to give the title 
compound (164mg, 87%). 

^H-NMR (400MHz, CDCU) 2.18 (3H. s). 2.90 (3H. s). 4.86 (2H. s). 6.16 (1H. d. J=3Hz). 
6.41 (1H. d, J=3Hz), 6.77 (1H, d, J=9Hz). 7.07 (2H, d. J=8Hz), 7.20-7.24 (1H. m). 7.29 
(2H. d. J=8Hz), 7.36 (1H. t, J=8Hz). 7.68 (1H. dd, J=2Hz. 8Hz). 7.72 (2H. d. J=2Hz), 7.98 

10 .(1H.d,J=8Hz). 

LC/MS t=3.59 min [MH*1 = 496/498, 

Example 70 3-l2-r5-Methanesulfonvl-2-<4-fluoro-benzv loxv)-Dhenvn-S-methvl-Pvrrol- 
1-yn-benzoicacid 

1 5 a) 3-{2-[5-Methanesulfonyl-2-(4-fIuoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl>- 
benzoic acid ethyl ester 

4-Fluoro-benzyl bromide (142mg, 0.75mmol) was added to 3-{2-[5-methanesulfonyl-2- 
(hydroxy)-phenyl]-5-methyl-pyn-ol-1-yl}-benzoic acid ethyl ester (200mg, O.SOmmol) and 
K2CO3 (138mg. I.Ommol) in DMF (2ml) and the reaction mixture was heated at 60°C for 
20 16 hours. Upon cooling the reaction mixture was diluted with EtOAc, washed with water, 
brine, dried (MgS04), filtered and concentrated. The residue was purified by 
chromatography on silica gel, with isohexane / EtOAc (30%) as eluant, to give the title 
compound (229mg, 90%). 

'H-NMR (400MHz, CDCI3) 1.31 (3H, t. J=7Hz), 2.17 (3H. s). 2.88 (3H, s). 4.29 (2H, q, 
25 J=7Hz), 4.86 (2H, s). 6.14 (1 H. d. J=3Hz), 6.41 (1 H. d. J=3Hz), 6.79 (1H. d, J=9Hz), 6.99- 
7.05 (2H. m). 7.08-7.14 (2H. m), 7,15-7.17 (1H, m), 7.32 (1H, t. J=8Hz), 7.65-7.71 (3H, m). 
7.92 (1H, d, J=8Hz). 
LC/MS t=3.70 min [MNH/l = 525. 

b)3-{2-[5-Methanesulfonyl-2^4-fluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl>- 
30 benzoic acid 




MaO,S 




3-{2-{5-Methanesulfonyl-2-(4-fluoro-benzyloxy)-phenyl>5-methyl-pyrrol-1-yi}-benzoicacid 
ethyl ester (200mg, 0.4mmol) was heated at reflux in a 1:1 mixture of ethanol/2M NaOH 
(2ml) in a sealed vessel for 1 .5 hours. Upon cooling, the reaction was diluted with ethyl 
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acetate, washed with 2M HCI and brine, dried (MgS04) and concentrated to give the title 
compound (173mg, 92%). 

'H-NMR (400MHz, CDCI3) 2.18 (3H. s), 2.90 (3H. s). 4.87 (2H. s). 6.15 (1H, d. J=3Hz), 
6.41 (1H, d, J=3Hz), 6.80 (1H, d. J=9Hz), 6.99-7.05 (2H, m). 7.09-7.14 (2H. m), 7.19-7.23 
5 (1H. m). 7.36 (1H, t, J=8Hz). 7.67 (1H. dd. J=2Hz. 8Hz), 7.72 (2H, d. J=2Hz). 7.97 (1H, d. 
J=8Hz). 

LC/MS t=3.42 min [MH*1 = 480. 

Example 71 3-f2-r5-Methanesulfonvl-2-(2-chloro-4-fluoro-be nzvloxvWDhenvn-6- 

10 methvl-pvrrol-l -vlVbenzoic acid 

a)3-{2-[5-Methane8ulfonyl-2-(2-chloro-4-fluoro-benzyloxy)-phenyl]-5-methyl-pyiTol- 

1- yl}-benzoic acid ethyl ester 

2- Chloro-4-fluoro-benzyl bromide (168mg, 0.75mmol) was added to 3-{2-[5- 
methanesulfonyl-2-(hydroxy)-phenyl]-5-methy^-py^rol-1-yl^benzoic acid ethyl ester (200mg, 

1 5 O.SOmmol) and K2CO3 (1 38mg, 1 .Ommol) in DMF (2ml) and the reaction mixture was 
heated at 60°C for 16 hours. Upon cooling the reaction mixture was diluted with EtOAc, 
washed with water, brine, dried (MgS04). filtered and concentrated. The residue was 
purified by chromatography on silica gel with isohexane / EtOAc (30%) as eluant, to give 
the title compound (248mg, 91%). 

20 'H-NMR (400MHz, CDCI3) 1 .31 (3H, t. J=7Hz). 2.1 8 (3H, s). 2.89 (3H, s). 4.29 (2H, q. 

J=7Hz), 4.93 (2H. s), 6.16 (1H, d. J=3Hz), 6.42 (1H. d. J=3Hz), 6.79 (1H, d, J=9Hz),6.94 

(1H. ddd, J=2Hz, 8Hz), 7.00-7.16 (1H. m), 7.13 (1H, dd, J=2Hz. 8Hz). 7.18-7.22 (1H, m). 

7.34 (1H. t. J=8Hz), 7.67-7.73 (3H, m). 7.93 (1H, d, J=8Hz). 

LC/MS t=3.84 min [MNH4*1 = 559/561 . 
25 b)3-{2-I5-Methanesulfonyl-2-(2-chloro-4-fluoro-benzyloxy)-phenyIl-5-methyl-pyrroI- 

1-yi}-benzoic acid 




3-{2-[5-Methanesulfonyl-2-(2-chloro-4-fluoro-benzyloxy)-phenyl]-5-methyl-pyn-ol-1-yl}- 
benzoic add ethyl ester (200mg, 0.4mmolj was heated at reflux in a 1 :1 mixture of 
30 ethanol/2M NaOH (2ml) in a sealed vessel for 1 .5 hours. Upon cooling, the reaction was 
diluted with ethyl acetate, washed with 2M HCI and brine, dried (MgS04) and concentrated 

1 

to give the title compound (170mg, 90%). 

^H-NMR (400MHz, CDCI3) 2.18 (3H. s). 2.90 (3H. s). 4.93 (2H, s). 6.17 (1H, d. J=3Hz), 
6.42 (1H, d, J=3Hz). 6.80 (1H, d, J=9Hz). 6.94 (1H. ddd. J=2Hz, 8Hz). 7.03-7.08 (1H. m), 
35 7.12 (1 H. dd, J*2Hz. 8Hz), 7.25-7.27 (1H, m), 7.39 (1H, t, J=8Hz), 7.69-7.75 (3H, m), 7.98 
(1H, d.J=8Hz). 

LC/MS t=3.57 min [MH*1 = 514/516. 
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Example 72 3-(2-r5-Methane8ulfonvl-2-(2.4-difluoro-ben zvloxv>-Dhenvn-S-methvl- 
pvrrol-1-vlV-benzoic acid 

a) 3-{2-[5-Methanesulfonyl-2-(2,4-difluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}- 

benzoic acid ethyl ester 

5 2,4-Difluoro-benzyl bromide (1 56mg, 0.75mmol) was added to 3-{2-[5-methanesulfonyl-2- 
(hydroxy)-phenyll-5-methyl-pynroi-1-yl)-benzoicacid ethyl ester (200mg. O.SOmmol) and 
K2CO3 (138mg, I.Ommol) in DI^F (2ml) and the reaction mixture was heated at 60°C for 
16 hours. Upon cooling the reaction mixture was diluted with EtOAc, washed with water, 
brine, dried (MgS04), filtered and concentrated. The residue was purified by 

10 chromatography on silica gel wfth isohexane / EtOAc (30%) as eluant. to give the title 
compound (233mg. 88%). 

'H-NMR (400I^Hz. CDCI3) 1.32 (3H, t, J=7Hz). 2.17 (3H. s). 2.88 (3H. s), 4.30 (2H. q, 
J=7Hz), 4.92 (2H, s). 6.14 (1H. d, J=3Hz). 6.40 (1H, d. J=3Hz). 6.80-6.87 (3H, m). 7.05- 
7.12 (1H. m). 7.18 (1H, d. J=8Hz), 7.34 (1H. t, J=8Hz). 7.68-7.72 (3H, m), 7.93 (1H. d, 

15 J=8Hz). 

LC/MS t=3.71 min [MH*1 = 526. 

b) 3-{2-[5-Methanesulfonyl-2-(2,4-difluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl>- 
benzoic acid 




20 3^2-[5-Methanesulfonyl-2-(2,4-dlfIuoro-benzyloxy)-phenyll-5-methyl-pynrol-1-yl}-benzoic 
acid ethyl ester (200mg, 0.4mmol) was heated at reflux in a 1 :1 mixture of ethanol/2M 
NaOH (2ml) in a sealed vessel for 1.5 hours. Upon cooling, the reaction was diluted with 
ethyl acetate, washed with 2M HCI and brine, dried (MgS04) and concentrated to give the 
title compound (168mg, 89%). 

25 ^H-NMR (400MHz, CDCI3) 2.18 (3H, s), 2.90 (3H, s), 4.92 (2H. s), 6.16 (1H. d, J=3Hz), 
6.40 (1H, d. J=3Hz). 6.80-6.87 (3H, m), 7.05-7.12 (1H, m). 7.18 (1H, d. J=8Hz), 7.36 (1H, 
t. J=8Hz), 7.68-7.73 (3H, m), 7.99 (1H, d, J=8Hz). 
LC/MS t=3.44 min [MH*1 = 498. 

30 Example 73 34 2-f5-Trifluoromethvl-2-f benzvlox v^Dhenvn-5-methvl-Dvrrol-1 -viV 
benzolc acid 

a)2-Benzyloxy-6-trlfluoromethyl-benzaldehyde 

2-Hydroxy-5-trifluoromethyl-benzaldehyde (prepared via the procedure of Schafer, 
Synthesis 200^, 15, 2259-2262) (0.5g, 2.63mmol), benzyl bromide (0.313ml. 3.95mmol) 
35 and potassium carbonate (0.727g. 5.26mmol) were heated in DMF (5ml) at 50°C in a 

nitrogen atmosphere for 1 hour. Upon cooling the reaction mixture was diluted with EtOAc 
and washed with sat. NH4CI. The organic layer was extracted and the aqueous layer 
washed wrth 3xEtOAc. The combined organic extracts were then washed with brine and 
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dried over MgS04, filtered and concentrated in vacuo. The resultant residue was purified 
by chromatography on silica gel eluting with 10% EtOAc/iso-hexane this yielded the title 
compound as a dear solid (0.14g, 19%). 

'H-NMR (400MHz, CDCI3) 5.27 (2H. s). 7.15 (1H. d. J=9Hz). 7.32-7.48 (5H. m). 7.78 (1H. 
5 dd, J=3Hz. 9Hz) 8.12 (1H. d, J=3Hz) 10.60 (1H. s). 
LC/MS t = 3.59 min. 

b) 1-[5-Trifluoromethyl-2-(benzyloxy)-phenyIl-pentane-1 ,4-dione 
2-Benzyloxy-5-trifluoromethyl-benzaldehyde (0.4g. 50% purity, 0.714mmol), triethylamine 
(0.3ml. 2.14mmol), methyl vinyl ketone (0.061ml, 0.728mmol) and 3-ethyl-5-(2- 

10 hydroxyethyl)-4-ethylthlazolium bromide (0.054g, 0.214mmol) were refluxed in EtOH 

(1 .5ml) under a nitrogen atmosphere for 22 hours. Upon cooling the reaction mixture was 
diluted with EtOAc and washed with saturated NH4CI. The organic layer was extracted 
and the aqueous layer washed with 3xEtOAc. The combined organic extracts were then 
washed with saturated NaHCOa and brine and then dried over MgS04. filtered and 

1 5 concentrated in vacuo. The residue was purified by chromatography on silica gel eluting 
with 10% EtOAc/iso-hexane. This yielded the title compound as an off white solid (0.057g, 

23%). 

'H-NMR (400MHz. CDCI3) 2.19 (3H, s), 2.80 (2H. t, J=6Hz). 3.26 (2H, t. J=6Hz), 5.23 (2H. 
s). 7.10 (1H. d, J=9Hz). 7.35-7.46 (5H. m). 7.68 (1H. dd, J=3Hz, 9Hz). 8.02 (1H, d, 

20 J=3Hz). 

LC/MS t = 3.51 min. 

c) 3-{2-[5-Trifluoromethy l-2-(benzyloxy)-phenyl]-5-methy l-py rroM -yl}-benzoic acid 
ethyl ester 

1-[5-Trifluoromethyl-2-(benzyloxy)-phenyll-pentane-1 ,4-dione (1g, 2.86mmol) and ethyl-3- 
25 aminobenzoate (0.51 ml, 3.43mmol) were heated in a sealed vessel at 1 50°C for 26 hours. 

Upon cooling the residue was purified by chromatography on silica gel eluting with 10% 

EtOAc/lso-hexane. This yielded the title compound as a yellow oil (0.77g, 56%). 

^H-NMR (400MHz. CDCI3) 1.29 (3H, t, J=7Hz), 2.17 (3H, s), 4.28 (2H, q. J=7Hz). 4.82 (2H, 

s), 6.15 (1H. d. J=3Hz). 6.37 (IN, d, J=3Hz), 6.70 (1H. d, J=9Hz), 7.05-7.08 (3H. m), 7.13 
30 (IN, dt, J=1Hz, 8Hz), 7.28-7.35 (5H. m) 7.49 (1H, d. J=2Hz), 7.72 (1H, t, J=1Hz), 7.92 (1H, 

dt, J=1Hz, 8Hz). 

LC/MS t = 4. 1 9 min [MH*] 480. 

d) 3-{2-[5-Trif luoromethyl-2-(benzyloxy)-phenyll-5-methyl-pyrroM -yl}-benzoic acid 





35 3-{2-l5-TrifIuoromethyl-2-(benzyloxy)-phenyl]-5-methyl-pym)l-1-yl}-benzoic acid ethyl ester 
(O.lg). 2M NaOH (3ml) and EtOH (5ml) were heated at 100°C in a sealed vessel for 45 
minutes. Upon cooling the mixture was diluted in EtOAc and washed with 0.5M citric acid. 
The organic layer was extracted and the aqueous layer washed with 3xEtOAc. The 
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combined organic extracts were washed with brine and dried over MgS04, filtered and 
concentrated in vacuo, to yield the title compound as a brown solid (0.090g, 96%). 
^H-NMR (400MHz. CDCI3) 2.18 (3H, s). 4.84 (2H. s), 6.16 (1H, d, J=3Hz). 6.37 (1H. d. 
J=3Hz). 6.72 (1H. d. J=9Hz), 7.08 (2H, dd. J=1Hz, 9Hz). 7.17 (1H. broad d. J=9Hz), 7.28- 
5 7.36 (5H. m). 7.47 (1 H, d. J=2Hz). 7.79 (1 H. t. J=1 Hz). 7.96 (1 H. dt. J=1 Hz. 8Hz). 
LC/MS t=3.92 min [MH*] 452. 

Example 74 3-f2-rs-Trifluoromethvl-2-(4-chloro-benzvloxvV-phe nvn-S-methvl-Dvrrol- 
1-vft-benzoic acid 

1 0 a) 3-{2-[5-Trlfluoromethyl-2-(hydroxy)-phenyl]-5-methy l-pyrrol-1 -yl}-benzoic acid 
ethyl ester 

3-{2-[5-Trifluoromethyl-2-(benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoic acid ethyl ester 
(0.65g. 1.36mmol), palladium on charcoal (10% containing 50% water) (0.13g, 20%wyW). 
ammonium formate (0.45g, 7.19mmoO and EtOH (9ml) were stirred at eO'C under a 

1 5 nitrogen atmosphere for 1 .6 hours. Upon cooling the mixture was filtered and the solvent 
removed in vacuo. The residue was purified by chromatography on silica gel eluting with 
10% EtOAc/iso-hexane to yield the title compound as a yellow oil (0.51 3g, 97%) 
^H-NMR (400MHz, CDCI3) F7101 1.37 (3H, t, J=7Hz), 2.17 (3H. s), 4.35 (2H. q, J=7Hz). 
6.18 (1H. d. J=3Hz). 6.28 (1H. s), 6.40 (1H, d. J=3Hz). 6.94 (1H. d, J=9Hz). 6.99 (1H. d. 

20 J=2Hz). 7.22 (1 H, broad d. J=9Hz). 7.31 (1 H. dd, J=2Hz. 9Hz). 7.39 (1 H, t. J=8Hz). 7.79 
(1 H, t. J=1 Hz). 7.98 (1 H, dt, J=0.5Hz. 8Hz). 
LC/MS t=3.77 min [MH+] 390. 

b) 3-{2-[5-Trifluoromethyl-2-(4-chloro-benzyloxy)-phenyll-5-methyI-pyrrol-1-yl}- 

benzoic acid ethyl ester 

25 3-{2-[5-Trifluoromethyl-2-(hydroxy)-phenyll-5-methyl-pynrol-1 -yl}-benzoic acid ethyl ester 

(0.085g. 0.219mmol). 4-chlorobenzyl bromide (0.068g. 0.329mmol) and potassium 
carbonate (0.061g, 0.438mmol) were heated in DMF (2ml) at 65''C in a nitrogen 
atmosphere for 3.5 hours. Upon cooling the mixture was diluted with EtOAc and washed 
with 2 X water. The organic layer was extracted and the aqueous layer washed with 3 x 

30 EtOAc. The combined organics were then washed with brine and concentrated in vacuo. 
The residue was purified by chromatography using a Biotage° 25S column eluting with 8% 
EtOAc/iso-hexane. This yielded the title compound as a clear oil (0.078g, 69%). 
^H-NMR (400MHz. CDCI3) 1.29 (3H. t, J=7Hz), 2.17 (3H. s). 4.28 (2H, q. J=7Hz). 4.77 (2H. 
s). 6.15 (1H. d. J=3Hz). 6.35 (1H, d. J=3Hz). 6.67 (1H, d, J=9Hz). 7.00 (2H, d, J=9Hz), 

35 7.02 (1H. broad d. J=9Hz), 7.27-7.39 (4H. m). 7.50 (1H. d, J=2Hz). 7.70 (1H. t, J=1Hz). 
7.91 (1H, dt, J=0.5Hz, 8Hz). 
LC/MS t=4.33 min [MH*! 514/516. 

c) 3-<2-[5-Trifluoroinethyl-2-(4-chloro-benzyloxy)-phenyll-6-methyl-pyrrol-1-yl)- 
benzoic acid. 
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3-^245-Trifluoromemyl-2-(4-chloro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl^benzorc 
ethyl ester (0.078g), 2M NaOH (1ml) and EtOH (2mi) were heated at lOCC in a sealed 
vessel for 1 hour. Upon cooling the mixture was diluted In EtOAc and washed with 0.5M 
citric acid. The organic layer was extracted and the aqueous layer washed with 3xEtOAc. 
The combined organic extracts were washed with brine and dried over MgS04, filtered and 
concentrated in vacuo, to yield the title compound as a brown solid (0.085g, 
100%+pyrolidine equlv.) 

^H-NMR (400MHz, MeOD) 2.12 (3H, s). 4.89 (2H, s), 6.07 (1H, d, J=3Hz), 6.29 (1H, d, 
J=3Hz), 6.88 (1H, d. J=9Hz). 7.07 (1H, broad d. J=8Hz). 7.15 (2H. d. J=9Hz). 7.26-7.37 
(5H, m), 7.72 (1H. broad s), 7.93 (1H, d. J=8Hz). 
LC/MS t=4.09 min [MH*! 486/488. 

Example 75 3-f 2-r5-Trlfluoromethvi-2-f4-fluoro-benzvloxv)-phenvn-5 -methvl-Pvrrol-1 - 
vlVjjenzoic acid 

a) 3-{2-[5-TrlfIuoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzoic acid ethyl ester 

3-{2-[5-Trifluoromelhyl-2-(hydroxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzoic acid ethyl ester 
(0.085g, 0.219mmol), 4-fluorobenzyl bromide (0.041 g. 0.329mmol) and potassium 
carbonate (0.061g, 0.438mmol) were heated in DMF (2ml) at 65''C in a nitrogen 
atmosphere for 3.5 hours. Upon cooling the mixture was diluted with EtOAc and washed 
with 2 x water. The organic layer was extracted and the aqueous layer washed with 3 x 
EtOAc. The combined organics were then washed with brine and concentrated in vacuo. 
The residue was purified by chromatography on silica gel eluting with 8% EtOAc/lso- 
hexane. This yielded the title compound as a clear oil (0.088g, 81 %). 
'H-NMR (400MHz, CDCI3) 1.30 (3H, t, J=7Hz), 2.16 (3H. s), 4.29 (2H, q. J=7Hz), 4.76 (2H. 
s), 6.15 (1H. d, J=3Hz), 6.35 (1H, d, J=3Hz), 6.69 (1H. d. J=9Hz). 6.97-7.13 (5H, m), 7.28 
(1H. t, J=8Hz), 7.35 (1H. dd. J=2Hz.9Hz), 7.49 (1H, d. J=2Hz). 7.69 (1H, t. J=2Hz), 7.91 
(1H, dt, J=0.5Hz, 8Hz). 
LC/MS t=4.21 min [MH*] 498. 

b) 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyll-5-methyl-pyrroH -yl}- 
benzoic acid 





3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pym)l-1-ylhbenzoicacid 
ethyl ester (0.088g), 2M NaOH (1ml) and EtOH (2ml) were heated at 100°C in a sealed 

-82- 



wo 03/101959 



PCT/EP03/05790 



vessel for 45 minutes. Upon cooling the mixture was diluted In EtOAc and washed with 
0.5M citric acid. The organic layer was extracted and the aqueous layer washed with 
SxEtOAc. The combined organic extracts were washed with brine and dried over MgS04, 
filtered and concentrated in vacuo, to yield the title compound as a brown solid (0.087g, 

5 100% + pyn"oiidine equivalent). 

^H-NMR (400MHz, CDCI3) 2.18 (3H, s). 4.79 (2H, s), 6.16 (1H. d. J=3Hz). 6.36 (1H, d. 
J=3Hz), 6.72 (1H, d. J=9Hz), 6.97-7.03 (2H. m). 7.06-7.10 (2H. m). 7.14-7.18 (1H. m). 
7.32 (1H, t, J=8Hz), 7.36 (1H, dd, J=2Hz, 9Hz), 7.47 (1H. d. J=2Hz), 7.76 (1H, t, J=1Hz), 
7.96(1H,dt, J=0.5Hz, 8Hz). 

10 LC/MS t=3.95 min [MH*1 470. 

Example 76 3-(2-rS-Trifluorom6thvl-2-(2-chloro-4-fluoro -benzvloxv)-Phenvn-5- 
methvl-pvrrol-1-vlV-benzoic acid 

a) 3-{2-[5-Trlfluoromethyl-2-(2-chloro-4-fluoro-benzyloxy)-phenyO-5-methyl-pyrrol-1- 

1 S yl}-benzoic acid ethyl ester 

3-{2-[5-Trifluoromethyl-2-(hydroxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoic acid ethyl ester 

(0.085g, 0.219mmol), 2-chloro-4-fluorobenzyl bromide (0.073g, 0.329mmol) and 
potassium carbonate (0.061 g. 0.438mmol) were heated in DMF (2ml) at eS'C in a nitrogen 
atmosphere for 3.5 hours. Upon cooling the mixture was diluted with EtOAc and washed 

20 with 2 x water. The organic layer was extracted and the aqueous layer washed with 3 x 
EtOAc. The combined organics were then washed with brine and concentrated in vacuo. 
The residue was purified by chromatography on silica gel eluting with 8% EtOAc/iso- 
hexane. This yielded the title compound as a dear oil (0.091 g, 78%). 
^H-NMR (400MHz, CDCI3) 1.29 (3H. t. J=7Hz). 2.18 (3H. s), 4.28 (2H. q. J=7Hz). 4.85 (2H, 

25 s), 6.17 (1H. d, J=3Hz). 6.37 (1H. d, J=3Hz). 6.67 (1H. d. J=9Hz). 6.86-6.97 (2H, m). 7.11 
(1H. dd, J=2Hz. 9Hz). 7.15 (1H, broad d. J=9Hz), 7.31 (1H. t. J=8Hz), 7.37 (1H, dd, 
J=2Hz. 9Hz), 7.50 (1H. d. J=2Hz), 7.12 (1H. t. J=1Hz), 7.93 (1H, dt, J=0.6Hz, 8Hz). 
LC/MS t=4.34 min IMH*1 532/534. 

b) 3-{2-[5-Trlfluoroinethyl-2-(2-chloro-4-fluoro-benzyIoxy)-phenyl]-5-methyl-pyrrol-1- 
30 yl}-benzoic acid 




3-{2-[5-Trifluoromethyl-2-(2-chloro-4-fluoro-benzyloxy)-phenyll-5-methyl-pyn'ol-1-yl}- 
benzoic acid ethyl ester (0.091g). 2M NaOH (1ml) and EtOH (2ml) were heated at 100°C 
in a sealed vessel for 45 minutes. Upon cooling the mixture was diluted in EtOAc and 
3 5 washed with 0.5M citric acid. The organic layer was extracted and the aqueous layer 
vi»shed vwth 3xEtOAc. The combined organic extracts were washed with brine and dried 
over MgS04, filtered and concentrated in vacuo, to yield the title compound as a brown 
solid (0.085g, 99%). 
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^H-NMR (400MHz. CDCI3) 2.18 (3H, s). 4.86 (2H, s), 6.17 (1H. d, J=3Hz), 6.37 (1H. d. 
J=3Hz). 6.71 (1H. d. J=9Hz). 6.92 (1H. ddd. J=2Hz. 8Hz). 6.98-7.04 (1H. m), 7.09 (1H. dd. 
J=2Hz. 8Hz), 7.20 (1H. broad d. J=8Hz). 7.33-7.39 (2H. m). 7.48 (1H. d, J=2Hz). 7.77 (1H. 
t, J=1Hz), 7.98 (1H, dt. J=0.5Hz, 8Hz). 
LC/MS t=4.10 min [MH*] 504/506. 

rloxvWDhenvn-S-nfiethvl- 



Example 77 3-f2-r5-Trifluommethvl-2-(2 .4-difluoro-bei 
DviTol-1-vtV-benzoic acid 

a)-{2-I5-Trifluoromethyl-2H2,4-dmuoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl>- 
benzoic acid ethyl ester 

3-{2-[5-Trifluoromethyl-2-(hydroxy)-phenyll-6-methyl-pyrrol-1-yl}-benzoic acid etiiyl ester 
(0.085g. 0.219mmol), 2.4-difluorobenzyl bromide (0.043g. 0.329mmol) and potassium 
carbonate (0.061 g, 0.438mmol) were heated in DMF (2ml) at 65»C In a nitrogen 
atmosphere for 3.5 hours. Upon cooling the mixture was diluted with EtOAc and washed 
with 2 X water. The organic layer was extracted and the aqueous layer washed with 3 x 
EtOAc. The combined organics were then washed with brine and concentrated in vacuo. 
The residue was purified by chromatography on silica gel eluting with 8% EtOAc/iso- 
hexane. This yielded the title compound as a clear oil (0.089g, 79%). 
^H-NMR (400MHz. CDCI3) 1.31 (3H. t. J=7Hz). 2.18 (3H. s), 4.29 (2H. q. J=7Hz). 4.84 (2H. 
s). 6.14 (1H. d. J=3Hz). 6.34 (IN. d, J=3Hz). 6.74 (1H. d. J=9Hz), 6.77-6.83 (2H. m), 6.97- 
7.03 (IN. m) 7.13 (1H. broad d. J=8Hz). 7.30 (1H. t. J=8Hz). 7.37 (1H. dd, J=2Hz. 9Hz) 
7.47 (1H. d. J=2Hz). 7.70 (1H. t. J=1Hz). 7.92 (1H. dt. J=0.5Hz, 8Hz). 
LC/MS t=4.22 min [MH*] 51 6. 

b)3-{2-[5-Trifluoromethyl-2-(2Adif!uoro-benzyloxy)-phenyl]-5-methyl-pyrroI-1-yl}- 
benzoic acid 

(TV 9 

F C, 





3-{2-[5-Trifluoromethyl-2-(2,4-difluoro-benzyloxy)-phenyl]-5-methyl-pynrol-1-yl}-benzoic 
acid ethyl ester (0.089g). 2M NaOH (1ml) and EtOH (2ml) were heated at 100°C in a 
sealed vessel for 45 minutes. Upon cooling the mixture was diluted in EtOAc and washed 
with 0.5M citric acid. The organic layer was extracted and the aqueous layer washed with 
SxEtOAc. The combined organic extracts were washed with brine and dried over MgS04. 
filtered and concentrated in vacuo, to yield the title compound. 
'H-NMR (400MHz, CDCI3) 2.18 (3H, s). 4.85 (2H. s), 6.14 (1H. d, J=3Hz), 6.36 (1H, d, 
J=3Hz), 6.74-6.84 (3H, m), 7.03-7.08 (1H, m). 7.17-7.20 (1H. m) 7.33 (1H, t. J=8Hz). 7.38 
(1H, dd, J=2Hz. 9Hz) 7.45 (1H, d, J=2Hz), 7.77 (1H. t. J=1Hz). 7.98 (1H. dt. J=0.5Hz. 
8Hz). 

LC/MS t=3.97 min [MH*1 488. 
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Exam ple 78 342-r5-Trifluoromethvl-2-fcvclohexvlmethox v>-Dhenvn-5-methvl-PViTol- 
1 - Yl}-benzoic acid 

a) 3H2-[5-Trifluoromethyl-2-(cyclohexylmethoxy)-phenyl]-5-methyl-pyrrol-1-yl]- 

5 benzoic acid ethyl ester 

3-{2-[5-Trifluoromethyl-2-(hydroxy)-phenyl]-5-methyl-py^■o^1-yl^benzoic acid ethyl ester 

(0.085g. 0.219mmol), cyclohexylmethylene bromide (0.042ml. 0.329mmol) and potassium 

carbonate (0.061g, 0.438mmol) were heated in DMF (2ml) at 65°C in a nitrogen 

atmosphere for 3.5 hours. Upon cooling the mixture was diluted with EtOAc and washed 
10 with 2 X water. The organic layer was extracted and the aqueous layer washed with 3 x 

EtOAc. The combined organics were then washed with brine and concentrated in vacuo. 

The residue was purified by chromatography on silica gel eluting with 8% EtOAc/iso- 
. hexane. This yielded the title compound as a clear oil (0.047g, 44%). 

^H-NMR (400MHz. CDCI3) 0.800.96 (2H + excess, m), 1.10-1.31 (3H + excess, m), 1.36 
15 (3H, t. J=7Hz). 1.65-1.73 (6H. m), 2.20 (3H, s), 3.51 (2H. d, J=7Hz), 4.34 (2H. q, J=7Hz), 

6.13 (1H, d, J=3Hz). 6.34 (1H. d. J=3Hz). 6.73 (1H, d, J=9Hz). 7.18 (1H. d. J=9Hz), 7.30- 

7.37 (3H, m), 7.80 (1H, t, J=1Hz). 7.92 (1H, dt, J=0.5Hz. 8Hz). 

LC/MS t=4.50 min [MH*] 486. 

b) 3-{2-[5-TrifIuoromethyl-2-(cyclohexylmethoxy)-phenyll-5-inethyl-pyrrol-1-yl}- 
20 benzoic acid 




3-{2-[5-Trifluoromethyl-2-(cyclohexylmethoxy)-phenyll-5-methyl-pyrrol-1-ylhbenzoicacid 
ethyl ester (0.047g), 2M NaOH (1ml) and EtOH (2ml) were heated at 100°C in a sealed 
vessel for 1 hour. Upon cooling the mixture was diluted in EtOAc and washed with 0.5M 
25 citric acid. The organic layer was extracted and the aqueous layer washed with 3xEtOAc. 
The combined organic extracts were washed with brine and dried over MgS04. filtered and 
concentrated in vacuo, to yield the title compound. 

^H-NMR (400MHz, CDCI3) 0.85-0.96 (2H + excess, m). 1.10-1.31 (3H + excess, m) 1.63- 
1.75 (6H, m). 2.20 (3H. s). 3.52 (2H. d. J=6Hz), 6.14 (1H. d. J=3Hz), 6.35 (1H, d, J=3Hz). 
30 6.75 (1 H, d. J=9Hz), 7.20-7.24 (1 H. m). 7.30-7.39 (3H. m). 7.92 (1 H, t, J=1 Hz). 7.98 (1 H, 

dt, J=0.5Hz, 8Hz). 

LC/MS t=4.28 min [MH*1 458. 



gitample79 3-f2-r5-Trifluoromethvl-2-(4-methoxv-benzvl oxv>-Dhenvn-5-methvi- 

35 pvrrol-1-vl>-benzoic acid 

a)5-Trifiuoromethyl-2-(4-metliojQr-benzyloxy)-benzaidehyde 

2-Hydroxy-5-trifluoromethyl-benzaldehyde (prepared via the procedure of SchSfer, 
Syndesis 200^. 15. 2259-2262) (0.25g, 1.32mmol). 4-methoxybenzyl chloride (0.269ml. 
1.98mmol) and potassium cariaonate (0.363g, 2.63mmol) were heated in DMF (7.5ml) at 
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60"C in a nitrogen abnospliere for 2 hour. Upon cooling ttie reaction mixture was diluted 
with EtOAc and washed with water. The organic layer was extracted and the aqueous 
layer washed with 3xEtOAc. The combined organic extracts were then washed with brine 
and dried over MgS04, filtered and concentrated in vacuo. To yield the title compound as a 
5 yellow oil which was earned through without further purification. 

^H-NMR (400MHz. CDCI3) 3.81 (3H, s) 5.19 (2H, s). 6.94 (2H. d, J=8Hz), 7.18 (1H, d, 
J=9Hz), 7.37 (2H, d, J=8Hz) 7.78 (1H, d, J=9Hz), 8.12 (1H, s) 10.55 (1H. s). 
LC/MS t = 3.58 min. 

b) 1 -[5-Trlfluoromethy l-2-(4-methoxy-benzyloxy)-phenyl]-pentane-1 ,4-dione 

10 2-{4-Methoxy-benzyloxy)-5-trifluoromethyl-benzaldehyde (0.42g, 60%, 0.81 mmol), 

triethylamine (0.337ml, 2.42mmol), methyl vinyl ketone (0.068ml, 0.82mmol) and 3-ethyl-5- 
(2-hydroxyethyl)-4-ethylthiazolium bromide (0.061 g, 0.24mmol) were refluxed in EtOH 
(2ml) under a nitrogen atmosphere for 22 hours. Upon cooling the reaction mixture was 
diluted with EtOAc and washed with saturated NH4CI. The organic layer was extracted 

1 5 and the aqueous layer washed with 3 x EtOAc. The combined organic extracts were then 
washed with saturated NaHCOs and brine and then dried over MgS04, filtered and 
concentrated in vacuo. The residue was purified by chromatography, using Biotage° 40M 
eluting with 15% EtOAc/iso-hexane. This yielded the title compound as an impure yellow 
oil (0.1 80g, 50% pure). 

20 'H-NMR (400MHz, CDCI3) 2. 18 (3H, s). 2.77 (2H. t. J=6Hz). 3.22 (2H. t, J=6Hz), 3.73 (3H, 
s). 5.15 (2H. s), 6.91 (2H, d, J=9Hz), 7.11 (1H, d. J=9Hz), 7.37 (2H, d, J=9Hz), 7.67 (1H, t, 
J=8Hz), 8.02 (1H, d, J=14Hz) 
LC/MS t = 3.50 min. 

c) 3-{2-[5-Trifluoromethyl-2-(4-methoxy-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}- 

25 benzoic acid ethyl ester 

1-[5-Trifluoromethyl-2-(4-methoxy-benzyloxy)-phenyl]-pentane-1 ,4-dione (0.180g, 50% 

pure, 0.24mmol) and ethyl-3-amlnobenzoate (0.042ml, 0.28mmol) were heated in a sealed 
vessel at MO^C for 18 hours. Upon cooling the residue was purified by chromatography 
on silica gel eluting with 10% EtOAc/iso-hexane. This yielded the title compound as a 

30 yellow oil (0.03g, 25%). 

^H-NMR (400MHz, CDCI3) 1.29 (3H, t, J=7Hz), 2.15 (3H, s), 3.80 (3H, s) 4.28 (2H, q, 
J=:7Hz), 4.74 (2H, s), 6.13 (1H, d. J=3Hz), 6.35 (1H. d, J=3Hz), 6.73 (1H. d. J=9Hz), 6.83 
(2H, d. J=9Hz), 7.01 (2H, d, J=9Hz), 7.12 (1H. d, J=8Hz) 7.25-7.35 (2H. m). 7.46 (1H. d, 
J=2Hz), 7.70 (1 H. s). 7.91 (1 H, d, J=8Hz). 

35 LC/MS t = 4.17 [MH*] 510. 

d) 3-{2-[5-TrifIuoromethyl-2-(4-methoxy-benzyloxy)-phenyl]-5-methyl-pyiTol-1-yl}- 

benzoic acid 
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342^5-Trffluoromethyl-2-(4-methoxy■*enzyloxy)-phenyl]-&^^^ethyl-pyrrol-1-yl^^ 
ethyl ester (0.030g), 2M NaOH (1ml) and EtOH (2.5ml) were heated at 100°C in a sealed 
vessel for 30 minutes. Upon cooling the mixture was diluted in EtOAc and washed with 
0.5M citric acid. The organic layer was extracted and the aqueous layer washed with 3 x 
5 EtOAc. The combined organic extracts were washed with brine and dried over MgS04, 
filtered and concentrated in vacuo, to yield the title compound as a brown oil (0.01 9g, 
67%) 

^H-NMR (400MHz, CDCI3) 2.16 (3H, s), 3.77 (3H. s). 4.75 (2H, s), 6.14 (1H, d. J=3Hz), 
6.35 (1H. d, J=3Hz), 6.74 (1H, d, J=9Hz), 6.83 (2H. d. J=9Hz), 7.04 (2H. d, J=9Hz). 7.14- 
10 7.1 8 (1 H, m) 7.28-7.36 (2H, m). 7.45 (1 H. d. J=2Hz). 7.78 (1 H. t. J=1 Hz). 7.96 (1 H. d, 
J=8Hz). 

LC/MS t = 3.89 min [MHl 480. 




Benzenesulfonamide (31 mg, 0.20mmol) was added to 3-[2-(2-benzyloxy-phenyl)-5-methyl- 
pyrrol-1-yl]-benzoic acid (40mg, O.OOmmol), carbonyl diimldazole (33mg, 0.20mmol) and 
diisopropylethylamine (0.035ml, 0.20mmol) in THF (2ml) and heated at reflux for 4 days. 
20 Upon cooling, the reaction mixture was diluted with EtOAc, washed with 2M HCI, brine, 
dried (MgS04), filtered and concentrated. The residue was purified using MDAP to give the 
title compound (lOmg. 18%). 

'H-NMR (400MHz. de-DMSO) 2.05 (3H, s), 4.81 (2H. s). 6.04 (1H, d. J=3Hz), 6.17 (IN, d, 
J=3Hz), 6.77-6.84 (2H. m). 7.02-7.31 (8H, m), 7.38 (1H, t, J=8Hz). 7.55-7.73 (4H. m). 7.78 
25 (1 H, d, J=8Hz), 7.95 (2H, d, J=8Hz), 1 2.60 (1 H, broad s). 
LC/MS 1 1=4.15 min [MH*] 423. 



30 




Benzenesulfonamide (31 mg. 0.20mmol) was added to 3^2-[2-(4-chloro-benzyloxy)- 
phenyll-5-methylrpynrol-1-yl)-benzoic acid (40mg, 0.09mmol), cart)onyl diimldazole (33mg, 
0.20mmol) and diisopropylethylamine (0.035ml, 0.20mmol) in THF (2ml) and heated at 
reflux for 4 days. Upon cooling, the reaction mixture was diluted with EtOAc, washed with 
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2M HCI, brine, dried (MgSO*), filtered and concentrated. The residue was purified using 
MDAP to give the title compound (12mg, 24%). 

'H-NMR (400MHz. de-DMSO) 2.05 (3H. s). 4.81 (2H. s). 6.04 (1H, d, J=3.5Hz), 6.16 (1H, 
d, J=3.5Hz). 6.76-6.84 (2H. m). 7.03-7.16 (4H. m), 7.20 (1H. d. J=8Hz), 7.31-7.41 (3H, m), 
7!55-7.73 (4H. m), 7.79 (1H. d. J=8Hz), 7.95 (2H. d. J=8Hz), 12.60 (1H. broad s). 
LC/MS t=4.34 min [MH*] 557/559. 



Example 82 342-r2-f4-Fluoro-benzvlo: 
phenvlsulfonvlH 



i.nhftnvn-5-methvl-Pvrrol-1 -vl^A/-f 1 - 





•F ^ "P 

Benzenesulfonamide (31 mg. 0.20mmol) was added to 3-{2-I2-(4-f!uoro-benzyloxy)- 
phenyl]-5-methy^py^rol-1-yl^benzoic acid (40mg, O.IOmmol), carbonyl diimidazole (33mg, 
0.20mmoO and dilsopropylethylamine (0.035ml. 0.20mmol) in dichloromethane (2ml) and 
heated at reflux for 2 days. Upon cooling, the reaction mixture was diluted with 
dichloromethane, washed with 2M HCI, brine, dried (MgS04), filtered and concentrated. 
The residue was purified using MDAP to give the title compound (19mg, 36%). 
'H-NMR (400MHz. de-DMSO) 1.99 (3H, s). 4.86 (2H, s). 5.99 (1H. d, J=3Hz), 6.13 (1H. d. 
J=3Hz). 6.76 (1H. t. J=8Hz). 6.85 (1H. d. J=9Hz), 6.95-6.99 (2H. m), 7.06-7.23 (4H. m). 
7.26-7.39 (5H. m), 7.61 (1H. broad s). 7.76-7.82 (3H, m). 
LC/MS t=4.18 min [MM*! 541 . 

Example 83 3-l2-r2-(2-Chloro-4-fluoro-benzvlo 
phenvteulfonvh^ 





Benzenesulfonamide (31mg. 0.20mmol) was added to 3-{2-[2-(2-chloro-4- 
fluorobenzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoicacid (40mg. 0.09mmol). cariaonyl 
diimidazole (33mg, 0.20mmol) and dilsopropylethylamine (0.035ml. 0.20mmol) In THF 
(2ml) and heated at reflux for 4 days. Upon cooling, the reaction mixture was diluted with 
EtOAc, washed virith 2M HCI. brine, dried (MgS04), filtered and concentrated. The residue 
was purified using MDAP to give the title compound (8mg, 15%). 
^H-NMR (400MHz, d^DMSO) 2.05 (3H. s), 4.82 (2H, s), 6.04 (1H. d, J=3.5Hz), 6.18 (1H. 
d J=3.5Hz). 6.79-6.87 (2H. m), 7.04-7.16 (4H. m). 7.20 (1H, d, J=8Hz), 7.35-7.44 (2H. m), 
7.54 (1H. broad s), 7.62 (2H, broad t, J=8Hz), 7.71 (1H, m), 7.79 (1H. d. J=8Hz). 7.95 (2H, 
d. J=8Hz). 12.55 (1H, broad s). 
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LC/MS t=4.37 min [MH^ 575/577. 




Benzenesulfonamide (31 mg, 0.20mmol) was added to 3-{2-[2-(2,4-difluorobenzyloxy)- 
phenyl]-5-methyl-pyrrol-1-yl}-benzoicacid (40mg, O.OQmmol), carbonyl diimidazole (33mg, 
0.20mmol) and diisopropylethylamine (0.035ml, 0.20mmol) in THF (2ml) and heated at 
reflux for 4 days. Upon cooling, the reaction mixture was diluted with EtOAc, washed with 
10 2M HCI, brine, dried (MgS04), filtered and concentrated. The residue was purified using 
MDAP to give the title compound (10mg, 20%). 

^H-NI^R (400MHz, de-DMSO) 2.03 (3H, s), 4.81 (2H, s). 6.02 (1H, d, J=3.5Hz), 6.14 (1H, 
d, J=3.5Hz). 6.82 (1H, t. J=8Hz), 6.89 (1H, d, J=8Hz). 6.96-7.05 (2H. m). 7.10-7.22 (4H. 
m), 7.37 (1H, t, J=8Hz). 7.52 (1H, broad s). 7.58-7.72 (3H. m). 7.79 (1H. d. J=8Hz), 7.95 
1 5 (2H, d, J=8Hz), 1 2.60 (1 H. broad s). 
LC/MS t=4.19 min [MH*] 559. 

Example 85 3-r2-(5-Chloro-2-benzvloxv-Dhenv»-S-methv l-DvrroM-vnniV-(1- 
Dhenvlsulfonvn-benzamide 




3-{2-[5-Chloro-2-(benzyloxy)-phenyll-5-methyl-pynrol-1-yl}-benzoic acid (0.02g, 
0.048mmol), carbonyldiimidazole (0.01 6g, 0.096mmol), diisopropylethylamine (0.017ml, 
0.096mmol), benzenesulfonamide (0.01 5g, 0.096mmol) and DCM (4ml) were stirred under 
a nitrogen atmosphere at reflux for 5 days. The reaction was diluted with DCM and 
25 washed with 2M HCI. The organlcs were separated and the aqueous washed with 3x 
DCM, the combined organlcs were then dried over MgS04, filtered and the solvent 
removed in vacuo to yield a white solid which was purified on mass-directed auto prep to 
yield the title compound as a white solid (0.01 2g, 44%). 

^H-NMR (400MHz, CDCI3) 2.11 (3H, s), 4.71 (2H. s), 6.13 (1H. d, J=3Hz), 6.31 (1H, d, 
30 J=3Hz), 6.62 (1 H, d. J=9Hz), 7.02-7.05 (2H, m), 7.08 (1 H. dd, J=3Hz, 9Hz). 7. 1 5 (1 H, d. 
J=9Hz), 7.20 (1H, d. J=3Hz), 7.27-7.31 (5H, m), 7.52-7.67 (4H, m), 8.09 (2H, d, J=8Hz). 
LC/MS t=4.35 min [MH*] 557. 
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Example 86 3-(2-r5-Chloro-2-(4-fluoro-ben2Vloxv>-phenvn-5-methvl-Pvrrol-1-v»-iV-(1 - 
phenvlsulfonvn-benzamide 




3-{2-[5-Chloro-2-(4-fluoro-benzyloxy)-phenyl]-5-melhyl-pyrroI-1 -yl}-benzoic acid (0.02g, 
0.046mmol), carbonyldiimidazole (0.015g, 0.092mmol), diisopropylethylamine (0.016ml, 
0.092mmol). benzenesulfonamide (0.014g, 0.092mmol) and DCM (4ml) were stirred under 
a nitrogen atmosphere at reflux for 5 days. The reaction was diluted with DCM and 
washed with 2M HCI. The organics were separated and the aqueous washed with 3x 
DCM, the combined organics were then dried over MgS04, filtered and the solvent 
removed in vacuo to yield a white solid which was purified on mass-directed auto prep to 
yield the title compound as a white solid (0.01 1g, 42%) 

^H-NMR (400MHz, CDCI3) 2.10 (3H, s), 4.69 (2H, s), 6.12 (1H, d, J=3Hz), 6.29 (1H, d, 
J=3Hz), 6.61 (1H. d, J=9Hz). 6.94-6.99 (2H, m), 7.02-7.05 (2H, m), 7.07 (1H, dd, J=3Hz, 
9Hz), 7.15-7.17 (1H, m), 7.18 (1H, d. J=3Hz), 7.30 (1H, t. J=8Hz), 7.37 (1H. broad s), 
7.53-7.68 (4H, m), 8.10 (2H, d, J=8Hz). 
LC/MS t=4.36 min [MH*] 575. 

Example 87 3-l2-r5-Chloro-2-f 2.4-dHluoro-benzvloxv)-phenvn-5-methvl-Pvrrol-1 -vl>- 
AM1 -phenvlsulfonvn-l 




3-{2-I5-Chloro-2-(2,4-difluoro-benzyloxy)-phenyll-5-methyt-pynPOl-1 -yl}-benzoic acid (0.03g, 
0.066mmol), carbonyldiimidazole (0.01 2g, 0.073mmol), diisopropylethylamine (0.013ml, 
0.073mmol). benzenesulfonamide (0.01 2g, 0.073mmol) and DCM (5ml) were stirred under 
a nitrogen atmosphere at reflux for 2 days. The reaction was diluted with DCM and 
washed with 2M HCI. The organics were separated and the aqueous washed with 3x 
DCM, the combined onganics were then dried over MgS04, filtered and the solvent 
removed in vacuo to yield a white solid which was purified on mass-directed auto prep to 
yield the title compound as a white solid (0.01 9g, 49%). 

^H-NMR (400MHz, CDCI3) 2.09 (3H, s), 4.70 (2H, s), 6.08 (1H, d, J=3Hz). 6.26 (1H, d, 
J=3Hz), 6.62 (1H, d, J=9Hz), 6.68-6.79 (2H, m). 6.95-7.02 (1H, m), 7.16 (1H, dd, J'=3Hz, 
9Hz), 7.12-7.17 (2H, m), 7.25-7.31 (1H + excess, m). 7.46 (1H. broad s), 7.52-7.57 (2H. 
m), 7.63-7.68 (2H, m), 8. 1 0 (2H, d, J=8Hz). 
LC/MS t=4.40 min [MH+] 593/595. 
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3,5-Dimethyl-i80xazole-4-sulfonamicte (35mg, 0.20mmol) was added to 3-{-l2-(benzyloxy)- 
5 phenyl]-5-methyl-pyrrol-1-yl}-benzoic acid (40mg, 0.09mmol), carbonyl diimidazole (33mg, 
0.20mmol) and diisopropylethylamine (0.035ml, 0.20mmol) in THF (2ml) and heated at 
reflux for 4 days. Upon cooling, the reaction mixture was diluted with EtOAc, vrashed with 
2M HCI, brine, dried (MgS04), filtered and concentrated. The residue was purified using 
MDAP to give the title compound (16mg, 30%). 
10 ^H-NMR (400MHz. cfe-DMSO) 2.06 (3H, s). 2.31 (3H. s), 2.63 (3H, s). 4.85 (2H. s). 6.04 
(1H. d, J=3Hz). 6.18 (1H, d, J=3Hz), 6.76-6.84 (2H. m), 7.01-7.34 (8H. m). 7.38 (1H, t, 
J=8Hz). 7.62 (1H, broad s). 7.81 (1H, d. J=8Hz), 12.90 (1H. broad s). 
LC/MS t=4.31 min [MH*1 542. 




3.5-Dimethyl-isoxazole-4-sulfonamide (35mg, 0.20mmol) was added to 3-{2-[2-(4-chloro- 

benzyloxy)-phenyll-5-methyl-pyn-ol-1-yl}-benzoic acid (40mg, O.OQmmol), carbonyl 
20 diimidazole (33mg. 0.20mmol) and diisopropylethylamine (0.035ml, 0.20mmol) in THF 

(2ml) and heated at 75*C for 4 days. Upon cooling, the reaction mixture was diluted with 

EtOAc, washed with 2M HCI. brine, dried (MgS04), filtered and concentrated. The residue 

was purified using MDAP to give the title compound (lOmg, 19%). 

^H-NMR (400MHz, de-DMSO) F7465 2.06 (3H, s), 2.30 (3H, s). 2.63 (3H, s), 4.84 (2H, s), 
25 6.04 (1 H. d. J=3.5Hz), 6.1 7 (1 H, d, J=3.5Hz). 6.56 (1 H, broad s), 6.82 (2H. t, J=8Hz), 7.03- 

7.23 (5H. m). 7.32-7.41 (3H, m). 7.60 (1H, broad s). 7.82 (1H, d. J=8Hz). 

LC/MS CF1 07228-1 1=4.50 [MH*] 576/578. 



Example 90 3-f 2-r2-(4-Fluoro-benzvloxv)-phenvn-5-met hvl-Dvrrol-1 -vn-itf-f 3.S- 
30 dimethvl-isoxazole-4-sulf6nvn-benzamide 
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3,5-Dimethyl-isoxazole-4-sulfonamide (35mg, 0.20mmol) was added to 3-{2-[2-(4-fluoro- 
benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzoic acid (40mg, O.IOmmol), carbonyl 
diimidazole (33mg, 0.20mmol) and diisopropylethylamine (0.035ml, 0.20mmol) in 
5 dichloromethane (2ml) and heated at reflux for 2 days. Upon cooling, the reaction mixture 
was diluted with dichloromethane, washed with 2M HCI, brine, dried (MgS04), filtered and 
concentrated. The residue was purified using MDAP to give the title compound (12mg, 
21%). 

^H-NMR (400MHz. da-DMSO) 2.05 (3H, s). 2.30 (3H, s), 2.62 (3H, s), 4.83 (2H, s), 6.03 
10 (1H. d, J=3.5Hz), 6.16 (1H, d, J=3.5Hz), 6.53 (1H. broad s). 6.77-6.85 (2H. m), 7.04 (1H. 
d, J=7.5Hz), 7.07-7.25 (6H, m), 7.32-7.41 (1H, m). 7.60 (1H, broad s), 7.81 (1H. d. J=8Hz). 
LC/MS t=4.34 min [MH*] 560. 




3,5-Dimethyl-isoxazoIfr4-sulfonamide (35mg, 0.20mmol) was added to 3-{2-[2-(2-chloro-4- 
fluorobenzyloxy)-phenyll-5-methyl-pyn-ol-1-ylhbenzoic acid (40mg, O.OOmmol), carbonyl 
diimidazole (33mg, 0.20mmol) and diisopropylethylamine (0.035ml, 0.20mmol) in THF 

20 (2ml) and heated at reflux for 4 days. Upon cooling, the reaction mixture was diluted with 
EtOAc, washed with 2M HCI, brine, dried (MgS04), filtered and concentrated. The residue 
was purified using MDAP to give the title compound (7mg, 13%). 
^H-NMR (400MHz, de-DMSO) 2.06 (3H, s), 2.30 (3H. s), 2.62 (3H. s), 4.83 (2H, s), 6.04 
(1H, d. J=3.5Hz), 6.19 (1H, d, J=3.5Hz), 6.82 (1H, t, J=8Hz). 6.90 (1H, d, J=8Hz), 6.99- 

25 7.06 (2H, m), 7.10-7.25 (4H, m), 7.33-7.40 (1H, m), 7.56 (1H, broad s), 7.81 (1H, d, 
J=8Hz), 1 2.80 (1 H, broad s). 
LC/MS t=4.55 min [MH*] 594/596. 

Example 92 3-l2-r2-r2.4-Difluoro-benzvloxv^-Dhenvn-5-m ethvl-Pvrrol-1 -vl^-JV-f 3.5- 
30 dimethvl-isoxazole-4-su lffonvn-benzamtde 
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3,5-Dimethyl-isoxazole-4-sulfonamicle (35mg, 0.20mmol) was added to 3-{2-[2-(2,4- 
difluorobenzyloxy)-phenyll-5-methyl-pyrrol-1-yl^benzoic acid (40mg, 0.09mmol), carbonyl 
diimidazole (33mg, 0.20mmol) and dllsopropylethylamine (0.035ml, 0.20mmol) in THF 

S (2ml) and heated at reflux for 4 days. Upon cooling, the reaction mixture was diluted with 
EtOAc, washed with 2M HCI, brine, dried (MgS04), filtered and concentrated. The residue 
was purified using MDAP to give the title compound (12mg, 23%). 
^H-NMR (400MHz, cfe-DMSO) 2.04 (3H, s), 2.32 (3H, s), 2.63 (3H, s). 4.84 (2H, s), 6.02 
(1H, d, J=3.6Hz), 6.15 (1H, d, J=3.5Hz). 6.52 (1H, broad s), 6.81-6.87 (2H, m), 7.04-7.22 

1 0 (5H, m), 7.33-7.44 (2H, m), 7.57 (1 H, broad s), 7.82 (1 H, d. J=8Hz). 
LC/MS t=4.37 min [MH*] 578. 

Example 93 3-l2-r2-f4-Fluoro-benzvloxv)-phenvn-5-methvl-pvrrol-1 -vl >-/V-f 1 -phenvl- 
methanovn-benzenesuifonamide 

15 

a) 2-(4-Fluoro-benzyloxy)-benzaidehyde 

Procedure as for 2-benzyloxy-5-chloro-benzaldehyde to give the title compound. 
LCMS t=3.30 min 

b) 1 -[2-(4-Fluoro-benzyloxy)-phenyQ-pentane-1 ,4-dione 

20 Procedure as for 1 -[5-chloro-2-(benzyloxy)-phenyl]-pentane-1 ,4-dione to give the title 
compound. 
LCMS t=3.29 min. 

c) 3-{2-[2-(4-Fluoro-benzyloxy)-phenyi]-5Hmethyl-pyrrol-1-yl}-benzene-sulf6namide 

1-l2-(4-Fluoro-ben^loxy)-phenyll-pentane-1 ,4-dione (1.5g, 5mmol), 3- 
25 aminobenzenesulfonamide (1 .03g, 6mmol) (ex. Maybridge), para-toluenesulfonic add 
(0.1 9g, 1mmol) and toluene (30ml) were stimed at reflux In a nitrogen atmosphere for 19 
hours. The solvent was removed in vacuo and the residue taken up in EtOAc and the 
solution washed with NaHCOs. The organics were extracted and the aqueous washed 
with 2 x EtOAc. The combined organics were washed with brine, dried over MgS04, 
30 filtered and concentrated in vacuo. The residue was purified by chromatography using 
Biotage° 40M was purified by chromatography on silica gel eluting with a gradient of 15%- 
30% EtOAc//so-hexane. This yielded the title compound as a pale yellow solid (1.53g, 
70%). 

^H-NMR (400MHz. CDCI3) 2.20 (3H, s). 4.34 (2H. broad s), 4.72 (2H, s), 6.15 (1H. d, 
35 J=3Hz), 6.30 (1 H. d, J=3Hz), 6.65 (1 H, d, J=8Hz), 6.92 (1 H, t, J=7Hz), 6.97-7.08 (4H, m), 
7.11-7.18 (2H. m). 7.27 (1H. m), 7.34 (1H, t, J=7Hz), 7.49 (1H, t, J=1Hz), 7.72 (1H, m). 
LC/MS t=3.62 min [MH*] 437. 
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d) 3-{2-[2-(4-Fluoro-benzyloxy)-phenyll-5-methy l-pyrroM -pheny l-methanoyl)- 

benzenesulfonamide 




Benzoyl chloride (0.030ml, 0.25mmol) was added to 3-{2-[2-(4-fIuoro-benzyloxy)-phenyll-5- 
5 methyl-pyrroU -yl)-benzenesulfonamide (93mg, 0.21 mmol). DMAP (26mg, 0.21 mmol) and 
triethylamine (0.035ml, 0.25mmol) In dichloromethane (1ml) and stinred at room 
temperature for 16 hours. The reaction mixture was diluted with dichloromethane, washed 
with 2M aqueous citric acid, brine, dried (MgS04), filtered and concentrated. The residue 
was purified by chromatography on silica gel with isohexane / EtOAc (15-25%) as eluant, 
10 to give the title compound (1 1 6mg, 1 00%). 

^H-NMR (400MHz, CDCI3) 2.20 (3H, s), 4.59 (2H, s), 6.18 (1H, d, J=3.5Hz), 6.28 (1H, d, 
J=3.5Hz), 6.35 (1H. d, J=8Hz), 6.69 (1H, ddd, J=2. 9Hz), 6.76 (1H. broad t, J=8Hz), 6.92-, 
7.02 (4H, m). 7.18-7.23 (2H. m), 7.37 (1H. t, J=8Hz). 7.48 (2H, t, J=8Hz). 7.57-7.69 (4H, 
m), 8.04 (1H. broad d, J=8Hz). 8.60 (1H. broad s). 
15 LC/MS t=4.1 1 min [MH*] 541 . 

Example 94 3-l2-r2-(2.4-Difluoro-benzvloxvUphenvn-5-methvl-pvrroI-1 -vl)-Af-f 1 - 
phenvl-methanovD-benzenesulfonamide 

a) 2-(2,4-Difluoro-benzyloxy)-benzaidehyde 

20 Procedure as for 2-benzyloxy-5-chloro-benzaldehyde to give the title compound. 
LCMS t=3.36 min 

b) 1 -[2-(2,4-Difluoro-benzy loxy)-phenyq-pentane-1 ,4-dione 

Procedure as for 1 -[5-chloro-2-(benzyloxy)-phenyl]-pentane-1 ,4-dione to give the title 
compound. 

25 LCMS t=3.32 min 

c) 3-{2-[2-<2,4-Difluoro-benzy1oxy)-phenyl]-5-methy!-py rrol-1 -yi}-benzene- 

sulfonamide 

1-[2-(2,4-Difluoro-benzyloxy)-phenyll-pentane-1 ,4-dione (1g, 2.20mmol), 3- 
aminonobenzenesulfonamide (0.65g, 2.64mmol), pa/a-toluenesulfonic acid (cat.) and 

30 toluene (50ml) were stinred at reflux in a nitrogen atmosphere for 34 hours. The solvent 
was removed in vacuo and the residue taken up in EtOAc and the solution washed with 2N 
HCI and NaHCOs, dried over MgS04, filtered and concentrated in vacuo. The residue was 
purified by chromatography on silica gel eluting with a gradient of 20% EtOAc/Zso-hexane. 
This yielded the title compound as a pale yellow solid (1.75g, 100%). 

35 ^H-NMR (400MHz, CDCI3) 2.20 (3H, s), 4.61 (2H, broad s), 4.77 (2H, s). 6.12 (1 H, d, 

J«3Hz), 6.29 (1H. d. J=3Hz), 6.69 (1H, d. J=8Hz), 6.75-6.84 (2H, m). 6.91 (1H. t, J=7Hz). 
6.99-7.06 (1H. m), 7.12-7.25 (3H. m), 7.34 (1H, t. J=7Hz), 7.51 (1H, t. J=1Hz). 7.72 (1H, 
m). 
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LC/MS t=3.62 min [MH*] 455. 

d) 3-{2-[2-(2,4-Dlfluoro-ben J7loxy)-phenyll-5-methy l-pyrrol-1 -yl>-iV-(1 -phenyl- 
methanoyO-benzenesulfonamide 




5 Benzoyl chloride (0.030ml, 0.25mmol) was added to 3-{2-[2-(2,4-difluoro-benzyloxy)- 
phenyl]-5-methyl-pyrroH-yl}-benzenesulfonamide (97mg, 0.21 mmol), DMAP {26mg, 
0.21 mmol) and triethylamlne (0.035ml, 0.25mmol) in dlchloromethane (1ml) and stirred at 
room temperature for 16 hours. The reaction mixture was diluted with dichloromethane, 
washed with 2M aqueous citric acid, brine, dried (MgS04), filtered and concentrated. The 

10 residue was purified by chromatography on silica gel with isohexane / EtOAc (15-25%) as 
eluant, to give the title compound (99mg. 81%). 

^H-NMR (400MHz, CDCI3) 2.21 (3H, s), 4.70 (2H, s), 6.14 (1H, d. J=3.5Hz), 6.27 (1H, d. 
J=3.5Hz), 6.39-6.45 (1H, m), 6.69-6.82 (4H, m). 6.89-6.96 (1H, m). 7.15-7.20 (1H, m), 
7.24-7.28 (1H, m). 7.41 (2H, t, J=8Hz), 7.47 (1H. t. J=8Hz). 7.61 (1H, broad t. J=8Hz). 
15 7.68 (2H, broad d, J=8Hz), 7.74 (1 H. t, J=1 .5Hz), 8.04 (1 H, broad d, J=8Hz), 8.50 (1 H, 
broad s). 

LC/MS t=4. 1 3 min [MH*] 559. 

Example 95 3-f 2-r5-Chloro-2-f benzvloxv^-phenvll-S-methvl-Pvrrol-l -y W-NAI -phenvl- 

20 methanovn-benzenesulfonamide 

a) 3-{2-[5-ChIoro-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl>-benzene-sulfonamide 

1-[5-chloro-2-(benzyloxy)-phenyl]-pentane-1,4-dlone (1g, 3.2rtimol), 3-amino- 
benzenesulfonamlde (654mg, 3.8mmol) and para-toluenesulfonic acid (120mg, 
0.63mmmol) were heated at IIO^C in toluene (32ml) for 16 hours. Upon cooling, the 
25 mixture was concentrated. The residue was purified by chromatography on silica gel with 
isohexane / EtOAc (25%) as eluant, to give the title compound (1.52g, 100%). 
^H-NMR (400MHz. CDCI3) 2.19 (3H, s), 4.25 (2H, s). 4.75 (2H, s). 6.16 (1H, d. J=3.5Hz), 
6.33 (1H. d, J=9Hz), 6.58 (IN, d, J=9Hz), 7.01 (2H, broad d, J=8Hz), 7.08 (1H, dd, J=3, 
9Hz), 7.13 (IN, broad d, J=8Hz), 7.25-7.43 (5H, m), 7.57 (1H. broad s). 7.74 (1H, broad d. 

30 J=8Hz). 

LC/MS t=3.73 min (MH*! 453/455. 

b) 3-{2-[5-Chloro-2-(benzyloxy)-pheny l]-5-methyl-pyrrol-1 -yl)-W-(1 -phenyl- 
methanoyO-benzenesulfonamide 
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Benzoyl chloride (0.030ml, 0.25mmol) was added to 3-[2-(5-chloro-2-benzyloxy-phenyl)-5- 
methyl-pyrrol-1-yl]-benzenesulfonamide (96mg, 0.21mmol), DMAP (26mg, 0.21 mmol) and 
triethylamine (0.035ml. 0.25mmol) in dichloromethane (1ml) and stin-ed at room 
temperature for 16 liours. Tlie reaction mixture was diluted with dichloromethane, washed 
5 with 2M aqueous citric acid, brine, dried (MgS04), filtered and concentrated. The residue 
vtas purified by chromatography on silica gel with isohexane / EtOAc (15-25%) as eluant, 
to give the title compound (95mg, 80%). 

^H-NMR (400MHz. CDCI3) 2.20 (3H. s), 4.60 (2H. s), 6.14 (1H, d, J=3.5Hz), 6.25 (1H, d, 
J=9Hz), 6.29 (1H, d. J=3.5Hz). 6.53 (1H. dd. J=3. 9Hz), 6.97 (2H, broad d, J=8Hz), 7. IB- 
ID 7.31 (5H, m), 7.39 (1H. t, J=8Hz). 7.47 (1H, broad t, J=8Hz), 7.58-7.67 (3H, m). 7.70 (1H. 
broad t, J=1.5Hz), 8.07 (1H, broad d, J=8Hz), 8.44 (1H, broad s). 
LC/MS t=4.27 min [MH*] 557/559. 

Example 96 3-f 2-r5-Chloro-2-(benzvloxv)-Dhenvn-S-methvl-Pvrrol-1 -vIl-AZ-acetvl- 
15 benzenesulfonamide 




3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pynx)l-1-yl}-benzenesulfonamide(0.20g, 
0.442mmol), acetic anhydride (0.046ml, 0.486mmol). pyridine (0.072ml, 0.884mmol), 
dimethylaminopyridine (cat.) and DCM (2.5ml) were stinred at reflux for 30 minutes. The 
20 reaction was washed with 2M HCI and the solvent removed in vacuo to yield the title 
compound as a brown oil (0.240g). 

^H-NMR (400MHz, CDCI3) 1.89 (3H, s). 2.12 (3H. s), 4.72 (2H. s). 6.16 (1H. d, J=3Hz). 
6.32 (1H, d, J=3Hz), 6.54 (1H, d, J=9Hz), 7.00-7.05 (3H. m), 7.18-7.22 (2H. m). 7.27-7.32 
(2H. m), 7.35-7.42 (2H. m). 7.69 (1 H. broad s), 7.92 (1 H. d, J=8Hz). 
25 LC/MS t=3.78 min [MH*1 495/497. 

Example 97: 3-l2-r5-Chloro-2-fben2vloxv)-phenvn-5-methvi-Pvrrol-1-vB-W-ri-(3.5- 
dimethvNisoxazol-4-v»-methanovn-benzenesulfonamide 



30 Prepared in the same way as 3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pynrol-1 -yl}-/\/- 
[l-phenyl-methanoylj-benzenesulfonamide. 
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LC/MS t=4.51 min, [MH*1 576. 578; [MH] 574. 576. 



Example 98 3-(2-r5-Chloro-2-(4-f luoro-benzvloxv^phenvn-S-methvl-Dvrrol-1 -vl)-/V- 

acetvl-benzenesulfonamide 
5 a) 3-{2-[5-Chloro-2-(4-fluoro-benzyloxy)-phenyl]-5-inethyl-pyrrol-1-yl>- 




1-[5-Chloro-2-(4-fIuoro-ben2yloxy)-phenyl]-pentane-1,4-dlone (750mg. 2.25mmol). 3- 
amino-benzenesulfonamide (464mg. 2.69mmol) and pa/a-tduenesulfonic acid (85mg. 

10 0.45mmol) were heated at reflux in toluene (22ml) for 16 hours. Upon cooling, the mixture 
was concentrated in vacuo. The residue w was purified by chromatography on silica gel 
with isohexane / EtOAc (25%) as eluant, to give the title compound (631 mg, 60%). 
^H-NMR (400MHz, CDCI3) 2.18 (3H. s). 4.53 (2H, s), 4.71 (2H, s), 6.14 (1H. dd, J=1Hz, 
3Hz), 6.32 (1H, d, J=3Hz), 6.57 (1H. d, J=9Hz). 6.97-7.09 (5H. m). 7.13-7.17 (1H, m), 

15 7.21 (1H. d, J=2.5Hz), 7.37 (1H. t, J=8Hz), 7.51 (1H. t. J=0.5Hz). 7.74-7.79 (1H. m). 
LC/MS t=3.75 min [MH*] = 471/473. 

b)3-{2-I5-Chloro-2-(4-fIuoro-benzyloxy)-phenyl]-5-nriethyI-pyrrol-1-yl}-/V-acetyl- 
benzenesulfonamlde 




20 3-{2-[5-Chloro-2-(4-fIuoro-benzyloxy)-phenyl]-5-methyl-py^rol-1-yl^benzenesulfonamide 

(0.20g, 0.426mmol), acetic anhydride (0.044ml, 0.469mmol), pyridine (0.069ml. 

0.852mmol), dimethylaminopyridine (cat.) and DCM (2.5ml) were stirred at reflux for 30 

minutes. The reaction was washed with 2M HCI and the solvent removed in vacuo to yield 

the title compound as a brown oil (0.249g). 
25 ^H-NMR (400MHz, CDCI3) 1.92 (3H,s), 2.18 (3H,s), 4.68 (2H,s), 6.16(1 H.d,J=3Hz), 

6.30 (1 H. d, J=3Hz), 6.53 (1 H, d. J=9Hz). 6.96-7.02 (4H. m). 7.05 (1 H, dd, J=3Hz. 9Hz). 
7.16-7.19 (1H, m), 7.22 (1H, d. J=3Hz). 7.37 (1H. t, J=8Hz). 7.67 (1H, broad s), 7.92 (1H. 
d. J=8Hz). 

LC/MS t=3.80 min [MH*] 513/515. 

30 

Exam ple 99 3-f2-rS-Chloro-2-(4-fluoro-benzvloxv)-phenvn-5-methvl-Pvrrol-1-vn-iV-(1- 
phenvl-methanovD-benzenesulfonamide 
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Benzoyl chloride (0.075ml. 0.63mmol) was added to 3-{2-[5-chloro-2-(4-fluoro-benzyloxy)- 
phenyl]-5-methyl-pyrrol-1-yl}-benzenesulfonamide (100mg, 0.21mmol). DMAP (26mg, 
0.21 mmol) and triethylamine (0.060ml. 0.42mmol) in dichloromethane (1ml) and stinred at 
5 room temperature for 1 6 hours. The reaction mixture was diluted with dichloromethane, 
washed with 2M citric acid, brine, dried (MgS04), filtered and concentrated. The residue 
was purified by chromatography on silica gel with isohexane / EtOAc (25%) as eluant, to 
give the title compound (57mg, 47%). 

^H-NMR (400MHz. CDCIa) 2.18 (3H, s), 4.56 (2H, s). 6.13 (1H, d. J=3.5Hz), 6.28 (2H. d. 
10 J=3.5Hz), 6.58 (1H, dd, J=2.5. 9Hz). 6.93-6.98 (4H, m), 7.19 (1H.' broad d. J=8Hz), 7.22 
(1H. d, J=3Hz). 7.39 (1H, t. J=8Hz), 7.48 (2H. broad t. J=8Hz). 7.58-7.72 (4H. m). 8.06 
(1H. broad d. J=8Hz), 8.57 (1H, broad s). 
LC/MS t=4.28 min [MH*] 575/577. 



15 



20 



25 



30 



Example 1 GO 3-(2-r5-chloro-2-(2.4-difluoro-benzvloxv)-p henvn-5-methvl-Pvrrol-1 
JV-acetvl-benzenesulfonamide 

a)3-{2-[5-Chloro-2-(2,4-difluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzenesulfonamide 





1-[5-Chloro-2-(2,4-difluoro-benzyloxy)-phenyll-pentane-1,4-dione (1.5g. 4.0mmol), 3- 
amino-benzenesulfonamide (881 mg. 5.0mmol) and para-toluenesulfonic add (162mg. 
0.85mmol) were heated at HO^C in toluene (43ml) for 16 hours. Upon cooling, the mixture 
was concentrated in vacuo. The residue was purified by chromatography on silica gel with 
isohexane / EtOAc (30%) as eluant. to give the title compound (1 .53g, 74%). 
^H-NMR (400MHz. CDCI3) 2.18 (3H. s). 4.60 (2H, s). 4.76 (2H, s). 6.14 (1H. d, J=3Hz). 
6.31 (1H, d. J=3Hz). 6.62 (1H, d, J=9Hz). 6.77-6.87 (2H. m). 6.96-7.05 (1H, m). 7.09 (1H. 
dd, J=2.5Hz. 9Hz). 7.15-7.20 (2H, m). 7.39 (1H. t. J=8Hz). 7.57 (1H. t. J=0.5Hz). 7.78 (1H. 
dt, J=0.5Hz, 8Hz). 
LC/MS t=3.76 min [MH*] = 489/491. 

b)3-{2-[5-Chloro-2-(2,4-difluoro-be^zyloxy)-phenyll-5-lnethyl-py^^ol-1-yl^W-acetyl- 
benzenesulfbnamide 
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3-{2-[5-Chloro-2-(2,4<lifluoro4)enzyloxy)-phenyl]-5-methyl-pyiTol-1-yl}- 
benzenesulfonamide (0.20g. 0.410mmol), acetic anhydride (0.043mi, 0.485mmol), pyridine 
(0.066ml, 0.820mmol), dimetliylaminopyridine (cat.) and DCM (2.5ml) were stiaed at reflux 
5 for 30 minutes. The reaction was washed with 2M HCI and the solvent removed in vacuo 
to yield the title compound as a brown oil (0.249g). 

'H-NMR (400MHz. CDCI3) 1.97 (3H. s), 2.18 (3H. s), 4.75 (2H, s). 6.14 (1H, d, J=3Hz), 
6.30 (1H. d. J=3Hz). 6.60 (1H. d. J=9Hz). 6.77-6.84 (2H, m), 6.92-7.00 (1H, m). 7.08 (1H. 
dd. J=3Hz, 9Hz), 7.18 (1H, d, J=3Hz), 7.22-7.25 (1H, m). 7.42 (1H, t, J=8Hz). 7.71 (1H. 
10 broad s). 7.92 (1H, d. J=8Hz). 
LC/MS t=3.82 min [MH*] 531/533. 




Benzoyl chloride (0.030ml, 0.25mmol) was added to 3-{2-[5-chloro-2-(2,4-difluoro- 
benzyloxy)-phenyl]-5-methyl-pynrol-1-yl}-benzenesulfonamide (104mg, 0.21 mmol), DMAP 
(26mg, 0.21 mmol) and triethylamine (0.035ml, 0.25mmol) in dichloromethane (1ml) and 
stined at room temperature for 16 hours. The reaction mixture was diluted with 

20 dichloromethane, washed with 2M citric acid, brine, dried (MgS04), filtered and 

concentrated. The residue was purified by chromatography on silica gel vwth isohe)»ne / 
EtOAc (15-25%) as eluant, to give the title compound (102mg, 81%). 
^H-NMR (400MHz, CDCI3) 2.20 (3H, s), 4.67 (2H, s), 6.13 (1H. d, J=3.5Hz). 6.27 (1H, d, 
J=3.5Hz). 6.34 (1H, d, J=9Hz), 6.66 (1H, dd. J=3, 9Hz), 6.69-6.90 (3H, m), 7.19 (1H. d, 

25 J=2.5Hz). 7.24 (1 H. broad s), 7.40-7.51 (3H, m), 7.59-7.65 (1 H, m). 7.69 (2H. broad d, 
J=8Hz). 7.78 (1 H, broad s), 8.06 (1 H. broad d, J=8Hz), 8.60 (1 H, broad s). 
LC/MS t=4.31 min [MH^ 593/595. 

Example 1 02 4-(2-rS-Chloro-2-f 4-fluoro-benzvloxv)-Dhenvn-S-m ethvl-pvrrol-1 -vft-iV- 
30 (i-phenvl-methanovn-benzenesulfonamide 
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1 -[5-Chlon>-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione (1 OOmg, 0.30mmol). 4- 
amino-A/-(1-phenyl-methanoyl)-benzenesulfonamide (0.99mg, 0.36mmol) and para- 
toluenesuifonic acid (11mg, 0.06mmmol) were heated at reflux in toluene (3ml) for 2 
5 tiours. Upon cooling, tlie mixture was concentrated. The residue was purified by 
chromatography on silica gel with isohexane / EtOAc (35%) as eluant, to give the title 
compound (87mg, 51%). 

'H-NMR (400MHz. CDCI3) 2.15 (3H. s), 4.50 (2H, s). 6.13 (1H, broad d, J=3Hz). 6.29 (1H, 
dd, J=1, 3Hz), 6.50 (1H, d. J=9Hz), 6.96-7.09 (8H, m), 7.47 (2H, broad t. J=8Hz), 7.61 
10 (1 H. broad t, J=8Hz), 7.78 (2H, broad d, J=8Hz), 7.95 (2H. broad d, J=8Hz), 
LC/MS t=4.29 min [MH*! 575/577. 

Example 103 4-f2-r5-Chloro-2-f 2.4-dffluoro4ienzvloxv)-phenvn-5-methvl-pvrrol-1 -vl>- 
A/-(1-phenvl-methanovl)-benzenesulfonamide 




H5-Chloro-2-(2,4-difluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione (103mg, 0.30mmol), 4- 
amino-A/-(1-phenyl-methanoyl)-benzenesulfonamide (99mg, 0.36mmol) and para- 
toluenesulfonic acid (11mg, 0.06mmmol) were heated at reflux in toluene {3ml) for 2 
hours. Upon cooling, the mixture was concentrated. The residue was purified by 
20 chromatography on silica gel with isohexane / EtOAc (35%) as eluant, to give the title 
compound (126mg, 71%). 

^H-NMR (400MHz, CDCI3) 2.16 (3H, s), 4.62 (2H. s), 6.12 (1H, d. J=3.5Hz), 6.29 (1H. d, 
J=3.5Hz), 6.56 (1H. d. J=9Hz). 6.75-6.88 (2H, m). 6.95-7.10 (4H. m), 7.21 (1H. d, J=3Hz), 
7.45 (2H. broad t, J=8Hz). 7.59 (1H, broad t, J=8Hz). 7.77 (2H. broad d, J=8Hz), 8.00 (2H, 
25 d, J=8Hz), 8.88 (1 H. broad s). 
LC/MS t=4.26 min [MH*] 593/595. 

Example 104 3-(2-rS-Chloro-2-fbenzvloxv)-phenvn-5-methvl-Pvrrol-1v R-/tf-rfffl-1- 
phenvl-ethvn-benzamide 
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3-{2-[5-Chloro-2-(benryloxy)-phenyl]-5-methyl-pyrroMyl}-benzoic acid (0.1 2g, 0.575mmol, 
1eq) was dissolved in DCM (2.5ml). EDAC (0.p715g, 0.747mmol, 1.3eq) and HOBt 
(0.0505g, 0.747mmol, 1 .3eq) were added to the reaction vessel and stinred for 5min at 

5 210C. (R)-Phenylethylamine (0.1 39g, 0.1 ISmmol, 2eq) was then added and stinred for 6 
hours at room temperature The reaction mixture was then diluted with ethyl acetate and 
washed with saturated NH4CI and saturated NaHCOa. The combined organic extracts 
were washed with brine and dried (MgSOn), filtered and volatiles removed in vacuo to yield 
title compound (0.1 07g, 0.206mmol, 36%) as a clear yellow oil. 

10 LC/MS t=4.10 min [MH+1 521/523. 




1 5 3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-methy l-pyrrol-1 yl)-A/-[(f?)-1 -phenyl-ethyl]-benzamide 
(O.OSOg, 0.096mmol, leq). was dissolved in DMF (1ml) and sodium hydride (6mg, 
0.24mmol, I.Seq) yNas added at O^C and stin-ed for 1 hour. Methyliodide (0.0065ml, 
0.021 mmol, 1.1 eq) was then added and the reaction allowed to warm to room 
temperature with stirring for 2 hours. The volatiles were removed in vacuo the reaction 

20 mixture was diluted with EtOAc, and washed with water. The combined organic extracts 
were washed with brine and dried (MgS04). filtered and volatiles removed in vacuo to yield 
the title compound (0.021 g, 82%) as a yellow solid. 
LC/MS t=4.13 min [MH+] 535/537. 




Procedure as for 3-{2-[5-chloro-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1yl}-/\/-[(R)-1-phenyl- 
ethyl]-benzamide using the appropriate benzoic acid. 
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LC/MS t=4.08 min [MH+] 621/523. 

Example 107 3-l2-f5-Chloro-2-(benzvloxv)-Dhenvn-5-methvl-pvrrol-1vlV-<V -methvl-A/- 
ns\-i -phenvl-ethvn-benzamide 



5 




Procedure as for 3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-6-niethyl-pyrrol-1yl}-AA-methyl-A/- 
{(R)-1-phenyl-ethyll-benzamide using the appropriate benzamide. 
LC/MS t=4.13 min [l\/IH+l 535/537. 

10 Example 108 4-l2-rS-Chloro-2-fbenzvloxv)-phenvn-S-methvl-Pvrrol-1vlV-/V-r(RM- ' 
phenvl-ethvn-benzamide 

a) 4-{2-[5-Chloro-2-(benzoxy)-phenyl]-5-methyr-pyrroi-1yl]- benzoic acid ethyl ester 
1-[5-Chloro-2-(benzyloxy)-plienyl]-pentane-1,4-dione (0.50g, I.SSmmol. leq) was heated 
with ethyl-3-aminobenzoate (0.31 3g. 1.90mmol, 1.2eq), in a sealed vessel, to ISO^C for 

15 24 hours. The reaction mixture was allowed to wann to room temp and diluted with 

ethylacetate and washed with 2M HCI, the combined otiganics were wasiied with brine and 
dried (MgS04) and voiatiles removed in-vacuo. The residue was purified by 

chromatography on silica gel vMth 5% EtOAc:/so-hexane as the eluant to yield the title 
compound (0.32g, 0.72mmol, 45%) as a pale yellow solid. 
20 LC/MS t=4.23 min [MH+] 446/448. 

b) 4-{2-[5-Chloro-2-(benzoxy)-phenyl]-5-methyl-pyrrol-1yl>- benzoic acid 

Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyll-5-methyl-pyn^l-1- 

yl}-5-(1 ,1-dioxo-1|6-isothlazolidin-2-yl)-benzoic acid. 

LC/MS t=3.98 min [MH+1 432/434 
25 c) 4-[2-(5-Chloro-2-benzyloxy-phenyI)-5-methyl-pyrrol-1yll-A/-[(/?)-1 -phenyl-ethyl]- 

benzamide 




Procedure as for 3-{2-[5-chloro-2-(benzyloxy)-phenyl]-5-methyl-pynrol-1yl}-/y/-[(/?)-1-phenyl- 
ethyl]-benzamlde using the appropriate benzoic acid. 
30 NMR (400MHz, CDCI3) 1.61 (3H, d, J=7Hz), 2.13 (3H, s), 4.71 (2H, s). 5.32 (1 H, m), 
6.12 (1H, d. J=3Hz), 6.23 (1H, d, J=8Hz), 6.30 (1H, d, J=3Hz), 6.54 (1H, d, J=8H), 6.95- 
7.07 (5H. m), 7.20-7.41 (9H. m), 7.60 (1 H, d, J=8Hz). 
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LC/MS t=4.09 min [MH+J 521/523. 

Example 109 4-f2-r5-Chloro-2-fben2vloxv)-Dhenvn-5-methvl-pvrrol-1vlVAy-r(SM- 
phenvl-ethvn-benzamide 




Procedure as for 3^2-[5-chloro-2-(benzyloxy)-phenyll-5-methyl-pyrrol-1yl}-A/-[(R)-1-phenyl- 
ethyl]-benzamide using the appropriate benzoic acid. 

NMR (400l\/IHz, CDCI3) 1 .61 (3H, d. J=7Hz). 2.1 3 (3H. s), 4.71 (2H. s), 5.23-5.42 (1 H, 
m), 6.12 (1H, d, J=3Hz). 6.23 (1H, d, J=8Hz), 6.30 (1H, d, J=3Hz), 6.54 (1H, d, J=8H). 
10 6.95-7.07 (5H. m). 7.20-7.41 (9H, m), 7.60 (1 H, d. J=8Hz). 
LC/MS t=4.09 min [UH+] 521/523. 

Example 110 3-f 2-r5-Bromo-2-f4-fluoro-benzvloxv)-phenvn-5-methvl-Pvrrol-1 vIVS- 
aceh/lamino-Af-rf S)-1 -phenvl-ethvn-benzam ide 



15 




Procedure as for 3-{2-[5-chloro-2-(benzyloxy)-phenyll-5-methyl-pynrol-1yl}-A/-[(/^-1-phenyl- 
ethyl]-benzamide using tine appropriate benzoic add. 
LCIMS t=3.90 min [MH+l 640/642. 

20 Example 111 3-f 2-r5-Bromo-2-(4-fluoro-benzvloxv)-phenvn-5-methvl-pvrrol-1 viV6- 
chloro-ftf-KSM-phenvl-ethyn-benzamide 




Procedure as for 3-{2-(5-chIoro-2-(benzyloxy)-plienyll-5-metiiyl-pynrol-1yl}-/S/-((/?)-1-piienyl- 
ethyl]-benzamide using tlie appropriate benzoic acid. 
25 NMR (400IVIHZ, CDCI3) 1.51 (3H, d. J=7Hz). 2.143 (3H. s). 4.72 (2H, s), 5. 17-5.26 
(1H. m). 5.89 (1H. d. J=8Hz), 6.11 (1H. d. J=3Hz), 6.27 (1H. d. J=3Hz). 6.47 (1H, d. 
J=8H), 6.88-6.99 (5H. m). 7.16 (1H. dd. J=8Hz. 2Hz). 7.22-7.40 (7H. m). 
LCMS t=4.16 min [MH+] 617/619. 
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Example 112 3-l2-fS-Bromo-2-f2.4-difiuoro-benzvlox^ 
S-acetvlamino-iV-f(SM-phenvl-ethvn-benzamide 



i-phenvn-S-methvl-PViTol-1 vl>- 






O 1 


T 





Procedure as for 3H2-I5Krfiloro-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1yl^A/-KR)-1-pheriy^^ 
ethylj-benzamide using the appropriate benzoic acid. 

NMR (400MHz. CDCI3) 1.63 (3H, d, J=7Hz), 2.15 (3H. s). 4.78 (2H. s). 5. 19-5.27 (1H, 
m). 6.02 (1H. d. J=8Hz). 6.10 (1H. d, J=3Hz). 6.27 (1H. d, J=3Hz), 6.52 (1H, d, J=8H). 
6.70-6.98 (5H, m). 7.18 (1H, dd. J=8Hz, 2Hz). 7.22-7.40 (6H. m). 
LC/MS t=4.18 min (MH+J 635/637. 



Example 113 4-l2-r5-Bromo-2-f2.4-difluoro-benzvloxv)-phenvn-5-methvl-pv rro»-1 -vIV 
benzamide 



15 



20 





1-[5-Bromo-2-(2,4-difluoro-benzyloxy)-phenyll-pentane-1,4-dione (0.1 Og, 0.25mmol), 4- 
amino-benzamide (0.041g, 0.3mmol) and p-TSA (0.009g, 0.05mmol) were refluxed in 
toluene (1 .5ml) for 1 8 hours under a nitrogen atmosphere. The solvent was removed in 
vacuo and the resultant residue purified by MDAP. This yielded a white solid (0.01 3g. 
10.4%) 

^H-NMR (400MHz. CDCI3,) 2.16 (3H, s). 4.72 (2H. s). 6.13 (1H. d, J=3Hz), 6.29 (1H. d, 
J=3Hz), 6.55 (1H. d. J=9Hz). 6.77-6.84 (2H. m). 6.89-6.96 (1H, m). 7.03 (2H. d. J=9Hz), 
7.23 (1H, dd, J=3Hz. 9Hz), 7.36 (1H. d. J=3Hz). 7.68 (2H. d, J=9Hz). 
LC/MS t=3.75min [MH*] 497/499. 



25 Example 114 4-l2-r5-Bromo-2-(2.4-dlfluoro-benzvloxv)-phenvn-5 -methvl-Pvrrol-1 -vl) 
iV-methvl-benzamide 





Procedure as for 4-{2-[5-bromo-2-(2,4-difiuoro-benzyloxy)-phenyl]-5-methyl-pyn-ol-1-yl}- 
benzamide using the appropriate amine to give title compound. 
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^H-NMR (400MHz. CDCI3) 2.13 (3H. s). 3.01 (3H. d. J=5Hz). 4.72 (2H, s). 6.03^.09 (1H, 
m). 6.12 (1H. d. J=3Hz). 6.29 (1H. d, J=3Hz), 6.55 (1H, d. J=9Hz). 6.80 (2H, t, J=9Hz), 
6.92-6.99 (1H. m). 7.01 (2H, d. J=9Hz), 7.22 (1H. dd. J=3Hz. 9Hz), 7.34 (1H. d, J=3Hz), 
7.62 (2H, d, J=9Hz). 
5 LC/MS t=3.86 min [MH*1 51 1/51 3. 




10 Procedure as for 4-{2-[5-bromo-2-(2,4-difluoro-benzyIoxy)-phenyll-5-methyl-pyrrol-1-ylh 
benzamide using the appropriate amine to give title compound. 
LCIMS t=3.91 min [MH*] 525/527. 




Procedure as for 4-{2-I5-bromo-2-(2,4-difluo^o-benzyIoxy)-phenyll-5-methy^py^•ol-1-yl^ 
benzamide using the appropriate amine to give title compound. 
LC/MS t=4.09 min [MH*] 553/555. 




Procedure as for 4-{2-I5-bromo-2-(2,4-difluoro-benzyloxy)-phenyll-5-methyl-pyn'ol-1-yl}- 
25 benzamide using the appropriate amine to give title compound. 
LC/MS t=4.1 8 min [MH*1 553/555. 



Fir am ple 118 3-f 2-r5-Bromo-2-(2.4-difluoro-benzvloxv)- Dhenvn-5-methvl-PVrroM -vl 
Af-mflthyl-benzamide 
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Procedure as for 4-{2-[5-bromo-2-(2,4-difluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzamide using the appropriate amine to give title compound. 
ICMS t=3.86 min [MH*] 51 1/5136. 

5 

Examolel 1 9 3-f 2-r5-Bromo-2-f2.4-dffluoro-benzvloxv)-phenvn-5-methvi-Pvrrol-1 -vIV 
iV.iV-dimethvl-benzamide 




Procedure as for 4-{2-[5-bromo-2-(2,4-difluoro-benzyloxy)-plienyll-5-methyl-pyn-ol-1-yl}- 
10 benzamide using the appropriate amine to give title compound. 

^H-NMR (400MHz. CDCI3) 2.15 (3H, s). 2.56 (3H. s), 3.02 (3H, s), 4.82 (2H. s), 6.10 (1H. 
d, J=3Hz), 6.33 (1H, d, J=3Hz). 6.59 (1H. d, J=9Hz), 6.78-6.86 (2H. m). 6.91-6.94 (1H, m). 
7.06-7.13 (2H, m). 7.17 (1H. dd, J=3Hz, 9Hz), 7.24 (1H, d. J=3Hz), 7.31-7.38 (2H. m). 
LC/MS t=3.90 min [MH*] 525. 

15 

Example 1 20 3-(-2-r5-Bromo-2-{2.4-difluoro-benzvloxv)-phenvn-5-methvl-pvrrol-1 -vD- 
N-li -methvlsulfonvD-benzamide 




Preparation as for 2-(3-{2-[5-bromo-2-(2,4-difluoro-benzyloxy)-phenyll-5-methyl-pynrol-1- 
20 yl}-phenyl)-1 H-benzoimidazole (81 mg, 56%) using the appropriate amine (JP6042371 ). 
NMR (400MHz, CDCI3) 2.14 (3H, s), 3.40 (3H, s), 4.76 (2H. s), 6.13 (1H. d. J=3Hz), 
6.30 (1H, d, J=3Hz), 6.62 (1H. d. J=8Hz), 6.82 (2H, m). 7.06 (1H. m), 7.23 (2H, m). 7.31 
(1H, d. J=3Hz). 7.38 (1H. t. J=8Hz), 7.49 (1H, bs). 7.67 (1H. bd. J=8Hz), 8.21 (1H, s). 
LC/MS t= 4.04 min [MH+] 575/577. 

25 

Example 1 21 3-f 2-rS-Bromo-2-f2>t-dffluoro-benzvloxv^-phenvn-5-methvl-pvrrol-1 -vll- 
N-f 1 H-tetrazol-S-vn-benzamide 
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Preparation as for 2-(3-{2-[5-bromo-2-(2,4-difiuoro-benzyloxy)-phenyll-5-methyl-pyrrol-1- 
yl}-phenyl)-1H-benzoimidazole using the appropriate amine (Oku etal, W09613485) 
(17mg, 12%). 

5 Niy^R {AOmHz, CDCI3) 2.17 (3H,8). 4.75(2H. s). 6.14 (1 H.d, J=3Hz), 6.31 (1 H, d. 
J=3Hz), 6.58 (1H. d, J=8Hz), 6.70-6.84(2H, m), 7.01-7.09 (1H, m), 7.20-7.25 (2H, m), 
7.30-7.35 (2H, m). 7.43 (1H, t. J=8Hz), 7.75 (1H. s). 8.00 (1H. d. J=8Hz) 

Example 1 22 4-l2-r5-Bromo-2-(2.4-dif luoro-benzvloxv-phenvn-5-methvl-pvrrol-1 -vl>- 
10 /tfHPvridin-2-vi-benzamide 




Preparation as for 2-(3-{2-[5-bromo-2-(2,4-difluoro-benzyloxy)-plienyl]-5-methyl-pynrol-1 - 
yl}-phenyl)-1f^benz6imidazole using tlie appropriate amine ( 23mg, 16%). 

NMR (400MHz. CDCI3) 2.18 (3H, s), 4.71 (2H. s), 6.13 (1H. m). 6.30 (1H. d. J=4Hz). 
15 6.57 (1H, d. J=10Hz), 6.77-6.85 (2H, m). 6.94-7.02 (1H. m), 7.04-7.10 (2H. m). 7.13-7.18 
(1H. m). 7.22-7.28 (1H. m), 7.38 (1H, d, J=2Hz). 7.82-7.90 (3H, m). 8.25-8.30 (1H, m). 
8.49 (1H, d, J=8Hz). 9.34 (1H, bs). 
LC/MS t= 4.1 1 min [MH+1 574/576. 

20 Example 1 23 2'-f 2-r5-Chloro-244-methoxV"benzvloxv)-Phenvn"5-methvl-pvrrol^^ -vIV 
isonicotinic acid 

a) 2-{2-[5-Chloro-2-(4HTiethoxy-benzyloxy)-phenyl]-5-methyl-pyrrol-1-^ 
acid ethyl ester 

1-[5-Chloro-2-(4-methoxy-benzyloxy)-phenyll-pentane-1,4-dlon (1.04g, 2.9mmol) and 2- 
25 amino-isonicotinic acid ethyl ester (0.54g. 3.2mmol) (Linschoten et el, WO0066557) were 

heated in toluene (0.5ml) in a sealed vessel at ^5QP0 for 12 hours. Upon cooling, the 

residue was purified by chromatography on silica gel with isohexane / EtOAc (15%) as 

eluant, to give the title compound (510mg, 36%). 

NMR (400MHz, CDCI3) 131 (3H, t, J=7.5Hz). 2.29 (3H, s), 3.79 (3H, s), 4.29 (2H. q, 
30 J=7.5Hz). 4.59 (2H. s). 6.12 (1H. d, J=3.5Hz), 6.32 (1H, d, J=3.5Hz), 6.58 (1H, broad d, 

J=9Hz). 6.79 (2H, d. J=8.5Hz). 6.98 (2H, d. J=8.5Hz), 7.05 (1 H. dd. J=3. 9Hz), 7.26 (1 H. d, 

under CDCI3). 7.40 (1H. broad s). 7.66 (1H, dd, J=1.5, 7Hz), 8.52 (1H, d, J=7Hz). 

LC/MS t=4.01 min IMH+] 477/479 
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b)2-{2-[5-Chloro-2'K4-methoxy-benzyloxy)-phenyq-5-inethyl-pyrrol-1-yi}-isonicotinic 




2-{2-[5-Chloro-2-(4-nnethoxy-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-isonicotinic acid ethyl 
5 ester (30mg, 0.06mmol) was heated at reflux In a 1:1 mixture of ethanol/2M NaOH (2ml) in 

a sealed vessel for 1 .5 hours. Upon cooling, the reaction was diluted with ethyl acetate, 
washed with 2M HCI and brine, dried (MgS04) and concentrated to give the title 

compound (20mg, 71%). 

NMR (400MHz, cfe-DMSO) 2.19 (3H, s), 3.73 (3H, s), 4.64 (2H, s), 6.07 (1H, broad d, 
10 J=3Hz), 6.25 (1 H, d, J=3Hz), 6.83-6.88 (3H, m), 7.02 (2H. d, J=9Hz), 7.08 (1 H, d, J=3Hz). 
7.19 (1H, dd, J=3, 9Hz), 7.32 (1H, s), 7.71 (1H, dd, J=1.5. 5Hz), 8.58 (1H, d, J=5Hz), 
13.62 (1H, broads). 
LC/MS t=4.00 min [MH-] 447/449 

15 Example 1 24 2-f 2-r5-Chloro-2-(benzvloxvl-Dhenvn-S-methvl-Dvrrol-1 -vlHsonicotinic 
acid 

a) 2-{2-[5-Chloro-2-<hydroxy)-phenyl]-5-methyl-pyrrol-1-yl}-isonlcotinic acid ethyl 
ester 

HCI (4M in dioxane, 2.5ml, lOmmol) was added to 2-{2-[5-chloro-2-(4-methoxy-benzyloxy)- 
20 phenyl]-5-methyl-pynrol-1 -yl}-isonicotinic acid (480mg, 1 mmol) and stin-ed at room 

temperature for 15 minutes. The reaction was concentrated and the residue partitioned 
between CH2CI2 and NaHCOa. The organics were washed with brine, dried (MgS04), 
filtered and concentrated. The residue was purified by chromatography on silica gel with 
isohexane / EtOAc (20-30%) as eluant, to give the title compound (300mg, 84%). 
25 NMR (400MHz. CDCI3) 1 .37 (3H, t, J=7Hz), 2.24 (3H, s), 4.38 (2H, q, J=7Hz), 6.17 (1 H, 
broad s), 6.27 (1H. d, J=3.5Hz), 6.84 (1H, d, J=9Hz), 6.93 (1H, broad s), 7.09 (1H, broad 
d, J=9Hz), 7.30 (1H. broad d, J=9Hz), 7.47 (1H. broad s), 7.62 (1H, broad s), 7.82 (1H. 
broad d, J=5Hz). 

LC/MS t=3.56 min [MH+J 357/359 
30 b) 2-{2-I5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-lsonicotinic acid ethyl 

ester 

Benzyl bromide (0.013ml, 0.11 mmol) was added to 2-{2-[5-chloro-2-(hydroxy)-phenyl]-5- 
methyl-pynrol-1-yl}-isonicotinic acid ethyl ester (40mg, 0.1 Immol) and K2CO3 (31 mg, 
0.31 mmol) in DMF (1ml) and the reaction mixture was heated at 60°C for 16 hours. Upon 
35 cooling the reaction mixture was diluted with EtOAc, washed with water, brine, dried 

(MgS04), filtered and concentrated. The residue was purified by chromatography on silica 
gel with isohexane / EtOAc (10%) as eluant, to give the title compound (35mg. 70%). 
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NMR (400MHz, CDCI3) 1.30 (3H, t, J=7Hz). 2.30 (3H. s), 4.29 (2H, q, J=7Hz), 4.67 (2H, 
s), 6.13 (1H. d, J=3Hz), 6.33 (1H, d, J=3Hz), 6.56 (1H. d. J=9Hz), 7.02-7.07 (3H, m), 7.22- 
7.29 (4H, m), 7.40 (1H, s). 7.66 (1H, dd, J=1.5, 5Hz), 8.52 (1H, d, J=5Hz). 
LC/MS t=4.03 min [MH+] 447/449 
5 c) 2-{2-[5-Chloro-2-(benzyloxy)-phenyq-5-fnethyl-pyiTol-1 -yl}-isonicotinic acid 




2-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-isonicotinic acid ethyl ester 
(35mg, O.OSmmol) was heated at reflux in a 1 :1 mixture of ethanol/2M NaOH (2ml) in a 
sealed vessel for 1 .5 hours. Upon cooling, the reaction was diluted with ethyl acetate, 
10 washed with 2M HCI and brine, dried (MgS04) and concentrated to give the title compound 
(28mg, 85%). 

NMR (400MHz, d6-DMSO) 2.20 (3H, s), 4.73 (2H, s), 6.09 (1 H, broad d, J=3.5Hz). 6.28 
(1H, d, J=3.5Hz), 6.86 (1H, d, J=9Hz), 7.06 (2H, dd. J=1.5, 8Hz), 7.10 (1H, d, J=3Hz), 7.19 
(1H, dd, J=3, 9Hz). 7.25-7.32 (3H, m), 7.33 (1H. s). 7.72 (1H. dd. J=1.5. 5Hz), 8.58 (1H, d, 
15 J=5Hz), 1 3.58 (1 H. broad s). 

LC/MS t=4.02 min [MH+] 41 9/421 

Example 1 25 2-f 2-r5-Chloro-2-(4-chloro-benzvioxv)-phenvll-SHnethvl-Pvrrol-1 -vB- 
Isonicotlnic acid 

20 a) 2-{2-[6-Chloro-2-{4-chloro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-isonicotinic 
acid ethyl ester 

4-Chloro-benzyl bromide (23mg, O.llmmol) was added to 2-{2-[5-chloro-2-(hydroxy)- 
phenyl]-5-methyl-pyn-ol-1-yl}-isonicotinic acid ethyl ester (40mg, O.llmmol) and K2CO3 

(31mg, 0.31 mmol) in DMF (1ml) and the reaction mixture was heated at 60°C for 16 hours. 
25 Upon cooling the reaction mixture was dilute with EtOAc, washed with water, brine, dried 

(MgS04), filtered and concentrated. The residue was purified by chromatography on silica 

gel with isohexane / EtOAc (10%) as eluant, to give the title compound (47mg, 87%). 

'H NMR (400MHz, CDCI3) 1.31 (3H, t, J=7Hz), 2.30 (3H, s), 4.30 (2H, q, J=7Hz). 4.61 (2H, 

s). 6.13 (1H, d, J=3.5Hz), 6.31 (1H, d, J=3.5Hz), 6.54 (1H. d, J=9Hz), 6.99 (2H, d. 
30 J=8.5Hz), 7.06 (1 H, dd, J=2.5, 9Hz), 7.24 (2H, d, J=8.5Hz). 7.29 (1 H, d. J=2.5Hz), 7.38 

(1H, s), 7.66 (1H, dd, J=1.5, 5Hz). 8.50 (1H, d, J=5Hz). 

LC/MS t=4.16 min [MH+] 481/483/485. 

b)2-{2-[5-Chloro-2-(4-chloro-benzyloxy)-phenyl]-5-methyl-pyiTol-1-yl}-isonicotinic 
acid 
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2"^245-Chloro-2-(4-chloro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -ylHsonicoti acid ethyl 
ester (47mg, O.IOmmol) was heated at reflux in a 1:1 mixture of ethanol/2M NaOH {2ml) in 
a sealed vessel for 1 .5 hours. Upon cooling, the reaction was diluted with ethyl acetate, 
5 washed with 2M HCI and brine, dried (MgS04) and concentrated to give the title compound 
(36mg, 79%). 

NMR (400MHz. cf6-DMSO) 2.20 (3H, s), 4.72 (2H, s), 6.09 (1H, dd. J=3.5Hz), 6.28 (1H, 
d, J=3.5Hz). 6.84 (1H. d, J=9Hz), 7.09 (2H. d. J=8.5Hz), 7.12 (1H, d, J=3Hz). 7.20 (1H, dd. 
J=3, 9Hz). 7.32 (1H, s), 7.35 (2H. d. J=8.6Hz), 7.70 (1H, dd, J=1.5, 5Hz), 8.57 (1H, d. 
10 J=5Hz), 13.50 (1H. broad s). 

LC/MS t=4.24 min [MH+] 453/455/457. 

Example 126 2-f 2-r5-Chloro-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl)- 
isonicotinic acid 

15 a)2-{2-[5-Chloro-2-(4-fluoro-benzyloxy)-phenyll-5-methy>-pyrrol-1-yl}-isonicotinlc 
acid ethyl ester 

4-Fluoro-benzyl bromide (0.014ml, O.llmmol) was added to 2-{2-[5-chloro-2-(hydroxy)- 
phenyl]-5-methyl-pyn'ol-1-ylK'sonicotinic acid ethyl ester (40mg. 0.1 1mmol) and K2CO3 

(31 mg, 0.31 mmol) in DMF (1ml) and the reaction mixture was heated at 60°C for 16 hours. 
20 Upon cooling the reaction mixture was diluted with EtOAc, washed with water, brine, dried 

(MgS04), filtered and concentrated. The residue was purified by chromatography on silica 

gel with Isohexane / EtOAc (10%) as eluant, to give the title compound (40mg, 77%). 
NMR (400MHz, CDCI3) 1.31 (3H, t. J=7Hz). 2.30 (3H. s), 4.30 (2H. q, J=7Hz), 4.61 (2H. 

s). 6.13 (1H, d. J=3.5Hz), 6.31 (1H. d. J=3.5Hz), 6.57 (1H, d, J=9Hz). 6.92-7.09 (5H, m), 
25 7.29 (1 H. d. J=2.5Hz). 7.37 (1 H. broad s). 7.65 (1 H. dd. J=1 .5, 5Hz), 8.50 (1 H, d, J=5Hz). 

LC/MS t=4.03 min [MH+] 465/467. 

b)2-{2-[5-Chloro-2-(4-fluoro-benzyloxy)-phenyq-5-methyl-pyrroM-yi}-isonlcotinic 
acid 




30 2-{2-I5-Chloro-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pynt)l-1 -yl}-isonicotinic acid ethyl 
ester (40mg, 0.09mmol) was heated at reflux in a 1:1 mixture of ethanol/2M NaOH (2ml) in 
a sealed vessel for 1 .5 hours. Upon cooling, the reaction was diluted with ethyl acetate, 
washed with 2M HCI and brine, dried (MgS04) and concentrated to give the title compound 
(33mg, 88%). 
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10 



15 



20 



25 



30 



35 



NMR (400MHz, d6-DMSO) 2.20 (3H, s), 4.70 (2H, s), 6.09 (1H, broad d, J=3.5Hz), 6.27 
(1H, d, J=3.5Hz). 6.87 (1H. d. J=9Hz). 7.10-7.14 (5H. m), 7.21 (1H. dd, J=3, 9Hz). 7.30 
(1H, broad s), 7.70 (1H, dd. J=3.5. 5Hz), 8.56 (1H, d, J=5Hz). 13.70 (1H, broad s). 
LC/MS t=4.03 min [MH+] 437/439. 

Example 1 27 2-f 2-r5-Chloro-2-(2-chloro-4-fluoro-benzvloxvV-phenvn-5 -methvi-Dvrrol- 

1- vmsonicotinic acid 

a) 2-{2-[5-Chloro-2-(2-chloro-4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
isonicotinic acid etiiyl ester 

2- ChIoro-4-fluoro-benzyl bromide (25mg, 0.1 Immol) was added to 2-{2-[5-chloro-2- 
(iiydroxy)-plienyll-5-metiiyl-pyrrol-1-yl}-isonicotinic acid ettiyl ester (40mg, 0.1 Immol) and 
K2CO3 (31 mg, 0.31 mmol) in DMF (1ml) and the reaction mixture was heated at 60°C for 
16 hours. Upon cooling the reaction mixture was diluted with EtOAc, washed with vrater, 
brine, dried (MgSOn), filtered and concentrated. The residue was purified by 
chromatography on silica gel with isohexane / EtOAc (10%) as eluant, to give the title 
compound (46mg, 82%). 

'H NMR (400MHz, CDCI3) 1.31 (3H. t, J=7Hz), 2.31 (3H, s), 4.30 (2H, q, J=7Hz), 4.68 (2H, 
s). 6.14 (1H. dd. J=1, 3.5Hz), 6.33 (1H, d. J=3.5Hz), 6.57 (1H, d, J=9Hz). 6.90 (1H. ddd. 
J=2.5, 9Hz), 7.03-7.1 1 (3H, m). 7.30 (1H, d, J=2.5Hz). 7.40 (1H, broad s). 7.67 (1H, dd, 
J=1 .5, 5Hz), 8.50 (1 H, d, J=5Hz). 
LC/MS t=4.20 min [MH+] 499/501/503 

b) 2-{2-[5-Chloro-2-(2-chloro-4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrroI-1 -yl}- 
Isonicotinic acid 





2-{2-[5-Chloro-2-(2-chloro-4-fluoro-benzyloxy)-phenyl]-5-methyl-pyn-ol-1-yl}-isonicotlnic 
acid ethyl ester (46mg, 0.09mmol) was heated at reflux in a 1 :1 mixture of ethanol/2M 
NaOH (2ml) In a sealed vessel for 1 .5 hours. Upon cooling, the reaction was diluted with 
ethyl acetate, washed with 2M HCI and brine, dried (MgS04) and concentrated to give the 
title compound (40mg. 92%). 

^H NMR (400MHz. d6-DMSO) 2.19 (3H, s), 4.73 (2H. s). 6.09 (1H, d. J= 3.5Hz), 6.29 (1H, 
d, J=3.5Hz), 6.92 (1H. d, J=9Hz), 7.11 (1H, d, J=2.5Hz). 7.11-7.25 (3H, m), 7.29 (1H, s). 
7.44 (1H, dd. J=2.5, 9Hz), 7.70 (1H, dd, J=1.5. 5Hz). 8.53 (1H. d, J=5Hz), 13.60 (1H. 
broad s). 

LC/MS t=4.28 min (MH-J 469/471/473. 

Example 1 28 2-(2-r5-Chloro-2-(2.4-dffluoro-benzvloxv)-phenvn-5-inethvl-PViTol-1-vl>- 
isonicotinic 
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a) 2-{245-Chloro-2-(2,4-dmuoro-benzyloxy)-phenyq'«4nethyl-pyrrol-1-ylHsoni(K>tinic 
acid ethyl ester 

2,4-Difluoro-benzyl bromide (0.015ml, O.Hmmol) was added to 2-{2-[5-chloro-2-(hydroxy)- 
phenyll-5-methyl-pyrrol-1-yl}-isonicotinic acid ethyl ester (40mg, 0.11mmol) and K2CO3 

5 (31mg, 0.31mmol) in DMF (1ml) and the reaction mixture was heated at 60°C for 16 hours. 
Upon cooling the leaction mixture was diluted with EtOAc, washed with water, brine, dried 
(MgS04), filtered and concentrated. The residue was purified by chromatography on silica 
gel with isohexane / EtOAc (10%) as eluant. to give the title compound (44mg, 81 %). 
NMR (400MHz, CDCI3) 1.32 (3H, t, J=7Hz), 2.30 (3H, s), 4.30 (2H, q, J=7Hz), 4.67 (2H, 

10 s), 6.12 (1H, dd, J=1, 3.5Hz), 6.31 (1H, d, J=3.5Hz), 6.61 (1H, d, J=9Hz). 6.71-6.83 (2H. 
m), 7.02-7.11 (2H. m). 7.27 (1H, d, J=2.5Hz), 7.39 (1H, s), 7.66 (1H, dd, J=1.5, 5Hz). 8.50 
(1H, d, J=5Hz). 

LC/MS t=4.08 min [MH+J 483/485 

b) 2-{2-[5-Chloro-2-(2,4-difluoro-benzyloxy)-phenyQ-5-methyl-pyrrol-1-yl}-isonicotinfc 
15 acid 




2-{2-I5-Chloro-2-(2,4-difluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-isonicotinicacid 
ethyl ester (44mg, O.OQmmoi) was heated at reflux in a 1:1 mixture of ethanol/2M NaOH 
(2ml) in a sealed vessel for 1 .5 hours. Upon cooling, the reaction was diluted with ethyl 
20 acetate, washed with 2M HCI and brine, dried (MgS04) and concentrated to give the title 
compound (38mg, 92%). 

^H NMR (400MHz, d6-DMSO) 2.17 (3H, s), 4.72 (2H, s). 6.07 (1H, broad d, J=3.5Hz), 6.26 
(1H, d, J=3.5Hz), 6.96 (1H, d, J=9Hz). 7.03 (1H, ddd, J=2.5, 9Hz), 7.10 (1H, d, J=2.5Hz), 
7.12-7.26 (3H. m), 7.27 (1H. s). 7.69 (1H, dd. J=1.5. 5Hz). 8.53 (1H, d, J=5Hz). 13.60 (IN, 

25 broad s). 

LC/MS t=4.06 min [MH+] 455/457 

Example 129 5-(2-r2-tBenzvloxv^-Di»envn-S-methvl-pvrroM-vft-nicotinic acid 
a) 5-{2-[2-(Benzyloxy)-phenyl]-5-methyl-pyrrol-1-yi}-nicotinic acid ethyl ester 

30 5-{2-[2-(Hydroxy)-phenyll-5-methyl-pyrrol-1-yl}-nicotinic acid ethyl ester (0.1 16g, 

0.358mmol), benzyl bromide (0.064rnl, 0.537mmoO and potassium carbonate (0.099g, 
0.716mmol) were heated in DMF (Imi) at 65°C in a nitrogen atmosphere for 3 hours. 
Upon cooling the mixture was diluted with EtOAc and water. The organic layer was 
extracted and the aqueous layer washed with 3xEtOAc. The combined organics were 

35 then washed with brine and concentrated in vacuo. The residue was purified by 

chromatography on silica gel eluting with 15% EtOAc/lso-hexane. This yielded the title 
compound as a yellow oil (0.041 g, 28%). 



112 



wo 03/101959 



« 



PCT/EP03/05790 



^H-NMR (400MHz, CDCI3) 1.32 (3H, t, J=7Hz). 2.17 (3H. s), 4.31 (2H, q. J=7Hz). 4.75 (2H, 

s), 6.17 (1H, dd. J=1Hz, 3Hz), 6.32 (1H. d. J=3Hz). 6.67 (1H, d. 9Hz). 6.91 (1H, ddd. 

J=1Hz. 7Hz). 7.07 (2H. dd. J=2Hz, 9Hz), 7.14 (1H. ddd, J=2Hz. 7Hz), 7.28-7.32 (4H. m). 

7.90 (1H, t. J=2Hz), 8.37 (1H, d, J=2Hz). 9.02 (1H, d. J=2Hz). 

5 LC/MS t = 3.78 min [MH*1 41 3 

b) 5-{2-[2-(Benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-nlcotinic acid 




5-{2-[2-(BenzyIoxy)-phenyIl-5-methyl-pyrrol-1-yl}-nicotinic acid ethyl ester (0.041 g), 2M 
NaOH (1ml) and EtOH (2ml) were heated at lOO^C in a sealed vessel for 1 hour. Upon 

10 cooling the mixture was diluted in EtOAc and washed with 0.5M citric acid. The organic 
layer was extracted and the aqueous layer washed with 3xEtOAc. The combined organic 
extracts were washed with brine and dried over MgS04, filtered and concentrated by 
nitrogen blowdown, to yield the title compound as an orange solid (0.038g, 99%). 
'H-NMR (400MHz, CDCI3) 2.17 (3H, s), 4.74 (2H, s), 6.18 (1H, d, J=3Hz), 6.32 (1H, d, 

15 J=3Hz), 6.68 (1 H. d, J=9Hz), 6.91 (1H. t, J=8Hz), 7.08 (2H. broad d, J=8Hz). 7.13 (1 H. 
ddd, J=2Hz. 8Hz). 7.21-7.30 (4H, m), 7.98 (1H, t, J=2Hz), 8.37 (1H, d, J=2Hz). 9.07 (1H, 
d, J=2Hz). 

LC/MS t = 3.70 min [MH*] 385 

20 Example 130 5-l2-r2-(2-Ghloro-4-fluoro-benzvloxv>-phenvn-5-methvl-PViTol-1-vlV 
nicotfnlc acid 

a) 5-{2-[2-(2-Chloro-44luoro-beiizyloxy)-phenyll-5-methyl-pyiToM -y l}-nicotinic acid 
ethyl ester 

5-{2-I2-(Hydroxy)-phenyll-5-methyl-pynrol-1-yl}-nicotinic add ethyl ester (0.1 16g, 
25 0.358mmol), 2-chloro-4-fluorobenzyl bromide (0.120g, 0.537mmol) and potassium 
carbonate (0.099g, 0.716mmol) were heated in DMF (1ml) at 65°C in a nitrogen 
atmosphere for 3 hours. Upon cooling the mixture was diluted with EtOAc and water. The 
organic layer was extracted and the aqueous layer washed with 3xEtOAc. The combined 
organics were then washed with brine and concentrated in vacuo. The residue was 
30 purified by chromatography on silica gel eluting with 15% EtOAc/iso-hexane. This yielded 
the tide compound as a yellow oil (0.035g, 30%). 

^H-NMR (400MHz. CDCI3) 1.33 (3H. t. J=7Hz). 2.18 (3H. s), 4.32 (2H. q. J=7Hz). 4.78 (2H, 
s). 6.18 (1H. d. J=3Hz), 6.32 (1H. d. J=3Hz). 6.65 (1H, d, 9Hz). 6.89-7.01 (3H. m), 7.07- 
7.18 (2H, m). 7.29 (1H, d, J=2Hz), 7.93 (1H, t. J=2Hz), 8.40 (1H, d, J=2Hz), 9.03 (1H, d, 

35 J=2Hz). 

LC/MS t = 3.96 min [MH^] 465 

b) 5-{2-[2-(2-Chioro-4-fluoro-ben27loxy)-phenyq-5-methyl-pyrrol-1 -yl}-nicotinic acid 
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5-{2-I2-(2-Chloro-4-fluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-nicotinic add ethyl ester 
(0.035g), 2M NaOH (1ml) and EtOH (2ml) were heated at lOCC In a sealed vessel for 1 
hour. Upon cooling the mixture was diluted in EtOAc and washed with 0.5M citric acid. 
5 The organic layer was extracted and the aqueous layer washed with 3xEtOAc. The 
coml)ined organic extracts were washed with brine and dried over MgS04, filtered and 
concentrated by nitrogen blowdown, to yield the title compound as a yellow solid (0.02i9g, 
89%). 

- 'H-NMR (400MHz, MeOD) 2.15 (3H, s), 4.75 (2H. s), 6.13 (1H, d. J=3Hz). 6.21 (1 H, d. 
10 J=3Hz). 6.80 (1H, d. J=9Hz),6.98 (1H. t, J=8Hz). 7.03 (1H. ddd. J=2Hz. 8Hz), 7.08-7.13 
(1H. m), 7.17-7.24 (2H, m), 7.32 (1H, dd, J=1Hz, 7Hz), 7.91 (1H. t, J=1Hz). 8.22 (1H, d, 
J=1Hz).8.91 (1H, broads). 
LC/MS t = 3.96 min [MH*1 437. 

15 Example 1 31 S-f2-r5-Bromo-2-(benzvloxv^-phenvn-5-methvl-pvrrol-1 -vl Vnicotinlc 
acid 

a) 5-{2-[5-Bromo-2-(hydroxy)-phenyl]-5-methyl-pyrrol-1-yl}-nicotinic acid ethyl ester 

5-{2-[5-Bromo-2-(4-methoxy-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-nicotinic acid ethyl 
ester (1 .7g, 3.26mmol) was stimed at room temperature and under nitrogen in 4.0M 

20 hydrogen chloride in dioxane (15ml) for 20 minutes. The solvent was then removed In 
vacuo and the residue diluted with EtOAc. The solution was then washed with saturated 
NaHCOs and brine, dried over MgS04, filtered and concentrated in vacuo. The resultant 
oil was purified by chromatography on silica gel eluting with 30% EtOAc/iso-hexane. This 
yielded the title compound as a yellow oil (0.361 g, 27%). 

25 ^H-NMR (400MHz. CDCI3) 1 .40 (3H. t, J=7Hz), 2.18 (3H, s), 4.41 (2H, q. J=7Hz), 5.83 (1 H. 
s), 6.20 (1H, d. J=3Hz), 6.38 (1H. d, J=3Hz), 6.72 (1H. d. J=9Hz), 6.95 (1H. d. 3Hz), 7.19 
(1H, dd, J=3Hz, 9Hz). 8.05 (1H. t. J=2Hz). 8.49 (1H. d, J=3Hz). 9.13 (1H, d, J=2Hz). 
LC/MS t = 3.51 min [MH*] 401/403. 

b) 5-{2-[5-Bromo-2-(benzyloxy)-phenyq-5-methyl-pyrrol-1-yl)-nlcotinlc acid ethyl 
30 ester 

5-{2-[5-Bromo-2-(hydroxy)-phenyl]-5-methyl-pyn-ol-1 -yl}-nlcotinic acid ethyl ester (0.06g, 
0.125mmol), benzyl bromide (0.022ml, 0.187mmol) and potassium carbonate (0.034g, 
0.249mmol) were heated in DMF (1ml) at65°C in a nitrogen atmosphere for 2.5 hours. 
Upon cooling the mixture was diluted with EtOAc and water. The organic layer was 
35 extracted and the aqueous layer washed with 3xEtOAc. The combined organics were 
then washed with brine and concentrated in vacuo. The residue was purified by 
chromatography on silica gel eluting with 15% EtOAc/iso-hexane. This yielded the title 
compound as a yellow oil (0.057g, 77%). 
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^H-NMR (400MHz, CDCI3) 1.34 (3H, t. J=7Hz). 2.15 (3H, s). 4.32 (2H. q, J=7Hz). 4.69 (2H. 
s). 6-17 (1H, d, J=3Hz), 6.32 (1H. d, J=3Hz), 6.63 (1H. d, 9Hz), 7.02 (2H. m), 7.22 (1H, dd. 
J=3Hz, 9Hz). 7.29 (3H, m). 7.45 (1H. d, J=3Hz), 7.89 (1H, t, J=2Hz), 8.36 (1H. d, J=2Hz). 
9.05 (1H, d, J=2Hz). 
5 LC/MS t = 3.99 min [MH*] 491/493. 

c) 5-{2-[5-Bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-nicotinic acid 




5-{2-[5-Bromo-2-(benzyloxy)-phenyll-5-methyl-pylTol-1-yl^nlcotinic acid ethyl ester 
(0.057g). 2M NaOH (1.5ml) and EtOH (2.5ml) were heated at 100°C in a sealed vessel for 
10 1 hour. Upon cooling the mixture was diluted in EtOAc and washed with 0.5M citric acid. 
The organic layer was extracted and the aqueous layer washed with SxEtOAc. The 
combined organic extracts were washed with brine and dried over MgS04, filtered and 
concentrated by nitrogen blowdown, to yield the title compound as an off white solid 
(0.053g. 99%). 

15 ^H-NMR (400MHz, MeOD) 2.13 (3H, s), 4.70 (2H, s). 6.14 (1H, d. J=3Hz), 6.26 (1H, d, 
J=3Hz). 6.73 (1H. d, 9Hz). 7.08 (2H, dd, J=1Hz, 8Hz), 7.25-7.32 (4H, m), 7.44 (1H, d, 
J=2Hz), 7.91 (1H. t. J=2Hz), 8.23 (1H, d, J=2Hz). 8.93 (1H, d, J=1Hz). 
LC/MS t = 4.00 min [MH*1 463/465. 

20 Example 1 32 5-f 2-r5-Bromo-2-(4-chloro-benzvloxv>-Dhenvn-5-methv l-DvrroM -vft- 
nicotinic acid 

a) 6-{2-[5-Bromo-2-(4-chloro-benzyloxy)-phenyl]-5-metiiyl-pyiTol-1 -yl}-nicotinic acid 
ethyl ester 




25 5-{2-[5-Bromo-2-(hydroxy)-phenyl]-5-methyl-pyn^l-1 -yl}-nicotinic acid ethyl ester (0.06g, 
0.125mmol), 4-chlorobenzyl bromide (0.038g, 0.187mmol) and potassium carbonate 
(0.034g, 0.249mmol) were heated in DMF (1ml) at 65°C in a nitrogen atmosphere for 2.5 
hours. Upon cooling the mixture was diluted with EtOAc and water. The organic layer was 
extracted and the aqueous layer washed with 3xEtOAc. The combined organics were 

30 then washed with brine and concentrated in vacuo. The residue was purified by 

chromatography on silica gel eluting with 15% EtOAc/iso-hexane. This yielded the title 
compound as a yellow oil (0.080g, 100%). 

^H-NMR (400MHz. CDCI3) 135 (3H. t. J=7Hz), 2.16 (3H, s), 4.34 (2H, q, J=7Hz), 4.65 (2H, 
s), 6.17 (1H, d, J=3Hz). 6.30 (1H. d, J=3Hz). 6.50 (1H, d, 9Hz), 6.98 (2H, d. J=9Hz), 7.23 
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(1H. d. J=3Hz), 7.25-7.29 (2H, m). 7.46 (1H, d, J=3Hz), 7.87 (1H, t, J=2Hz), 8.36 (1H, d, 
J=2Hz), 9.04 (1H, d, J=2Hz). 
LC/MS t = 4.13 min [MH*] 527. 

b) 5-{2-[5-Bromo-2-(4-chloro-benzyloxy)-phenyl]-5-methyi-pyrrol-1 -yl}-nicotinic acid 



5 




5-{2-[5-Bromo-2-(4-chloro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-nlcotinic acid ethyl 
ester (O.OSOg), 2M NaOH (1 .5ml) and EtOH (2.5ml) were heated at 100°C in a sealed 
vessel for 1 hour. Upon cooling the mixture was diluted in EtOAc and washed with 0.5M 
citric acid. The organic layer was extracted and the aqueous layer washed with 3xEtOAc. 
10 The combined organic extracts were washed with brine and dried over MgS04, filtered and 
concentrated by nitrogen blowdown, to yield the title compound as an off white solid 
(0.056g, 73%). 

^H-NMR (400MHz. MeOD) 2.13 (3H, s) 4.71 (2H, s). 6.12 (1H, d, J=3Hz), 6.25 (1H. d. 
J=3Hz), 6.67 (1H. d, J=9Hz), 7.07 (2H, d. J=8Hz), 7.25 (1H. dd, J=3Hz, 9Hz), 7.30 (2H, d, 
15 J=8Hz), 7.38 (1 H, d, J=3Hz), 7.97 (1 H, t. J=2Hz). 8.17 (1 H. d, J=2Hz), 8.97 (1 H, d. 
J=2Hz). 

LC/MS t = 4.22 min [MH^ 497/499. 

Example 1 33 5-l2-r5-Bromo-2-(4-fluoro-benzvloxv)-phenvn-S-methvl-pvrrol-1 -vl>- 
20 nicotinic acid 

a) 5-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-pheny q-5-methy l-py rrol-1 -y l}-nicoti nic acid 
ethyl ester 

5-{2-[5-Bromo-2-(hydroxy)-phenyl]-5-methyl-pyrrol-1-yl}-nicotinic acid ethyl ester (0.06g, 
0.125mmol), 4-fluoro-benzyl bromide (0.024ml, 0.187mmol) and potassium carbonate 

25 (0.034g, 0.24gmmol) were heated in DMF (1 ml) at 65°C in a nitrogen atmosphere for 2.5 
hours. Upon cooling the mixture was diluted with EtOAc and water. The organic layer was 
extracted and the aqueous layer washed with 3xEtOAc. The combined organics were 
then washed with brine and concentrated in vacuo. The residue was purified by 
chromatography on silica gel eluting with 15% EtOAc/iso-hexane. This yielded the title 

30 compound as a yellow oil (0.051g, 67%). 

^H-NMR (400MHz, CDCI3) 1.35 (3H, t. J=7Hz). 2.15 (3H. s). 4.33 (2H, q, J=7Hz), 4.63 (2H, 
s). 6.17 (IN, d, J=3Hz). 6.30 (1H. d, J=3Hz). 6.52 (1H, d, 9Hz), 6.95-7.04 (4H, m), 7.23 
(1H, d. J=2Hz). 7.46 (1H, d, J=2Hz), 7.86 (1H, t. J=2Hz), 8.34 (IN. d, J=2Hz), 9.04 (1H, d. 
J=2Hz). 

35 LC/MS t = 4.00 min [MH^ 509/51 1 

b) 5-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-nicotinic acid 
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5-{2-[5-Bromo-2-(4-fluoro-ben2yloxy)-phenyl]-5-methyl-pyrrol-1-yl}-nicoti acid ethyl ester 
(0.051g). 2M NaOH (1.5ml) and EtOH (2.5ml) were heated at 100**C in a sealed vessel for 
1 hour. Upon cooling the mixture was diluted in EtOAc and washed with 0.5M citric acid. 
5 The organic layer was extracted and the aqueous layer washed with SxEtOAc. The 
combined organic extracts were washed with brine and dried over MgS04, filtered and 
concentrated by nitrogen blowdown. to yield the title compound as an off white solid 
(0.043g, 89%), 

^H-NMR (400MHz, MeOD) 2.12 (3H. s). 4.69 (2H. s), 6.11 (1H. d, J=3Hz), 6.23 (1H. d, 
10 J=3Hz)i 6.68 (1H, d. J=9Hz), 7.00-7.07 (2H, m), 7.09-7.15 (2H, rti), 7.24 (1H. dd, J=3Hz. 
9Hz), 7.38 (1H, d, J=2H2), 7.97 (1H. t, J=1Hz), 8.14 (1H, d. J=2Hz). 8.95 (1H. broad s). 
LC/MS t = 4.00 min [MH^l 481/483 

Example 134 S"(2-r5-BromO"2"(3,4-dichloro-benzvloxv)-phenvn-5-methvl-pvrroM -vl>- 
15 nicotinic acid 

a) 5-{2-[5-Bronrio-2-(3,4-dichloro-benzyloxy)-phenyl]-S-TOethyl-pyrrol-1-yI}-nicotinlc 
acid ethyl ester 

5-{2-[5-Bromo-2-(hydroxy)-phenyl^5-methy^py^^oH-yl^nicotinic acid ethyl ester (0.06g. 
0.125mmol), 3,4-dichlorobenzyl bromide (0.032ml. 0.187mmol) and potassium carbonate 

20 (0.034g, 0.249mmol) were heated in DMF (1ml) at 65°C in a nitrogen atmosphere for 2.5 
hours. Upon cooling the mixture was diluted with EtOAc and water. The organic layer was 
extracted and the aqueous layer washed with 3xEtOAc. The combined organics were 
then washed with brine and concentrated in vacuo. The residue was purified by 
chromatography on silica gel eluting with 15% EtOAc/iso-hexane. This yielded the title 

25 compound as a clear oil (0.094g, 100%). 

^H-NMR (400MHz, CDCI3) 1.35 (3H, t, J=7Hz), 2.18 (3H. s). 4.33 (2H, q, J=7Hz), 4.64 (2H, 
s), 6.19 (1H, d. J=3Hz), 6.31 (1H, d, J=3Hz). 6.49 (1H. d. 9Hz), 6.88 (1H. dd. J=1Hz. 9Hz), 
7,10 (1H, d. J=1Hz). 7.24 (1H, d, J=3Hz), 7.38 (1H, d, J=9Hz), 7.48 (1H. d, J=3Hz). 7.90 
(1H, t, J=2Hz), 8.39 (1H, d, J=2Hz) 9.0 (1H. d. J=2Hz). 

30 LC/MS t = 4.25 mIn [MH*] 561 

b) 5-^2-[5-Bronio-2-(3,4-dichloro-benzyloxy)-phenyl]-5-n(iethyI-pyiTol-1-yl}-n^^ 

acid 
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5-{2-[5-Bromo-2-(3,4-dichloro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-nicotinic acid ethyl 
ester (0.094g), 2M NaOH (1.5ml) and EtOH (2.5ml) were heated at 100°C In a sealed 
vessel for 1 hour. Upon cooling the mixture was diluted in EtOAc and washed with 0.5M 
5 citric add. The organic layer was extracted and the aqueous layer washed with 3xEtOAc. 
The combined organic extracts were washed with brine and dried over MgS04, filtered and 
concentrated by nitrogen blowdown, to yield the title compound as an off white solid 
(0.091 g, 100%). 

^H-NMR (400MHz, CDCI3) 2.12 (3H, s), 4.66 (2H. s), 6.16 (1H. d, J=3Hz), 6.31 (1H, d. 
10 J=3Hz), 6.43 (1H, d. 9Hz), 6.88 (1H, dd. J=2Hz, 9Hz), 7.13-7.18 (2H, m), 7.35-7.39 (2H, 
m). 7.90 (1H, t, J=2Hz), 8.28 (1H. d, J=2Hz) 9.04 (1H. broad s). 
LC/MS t = 4.41 min [MH*] 533. 

Example 1 35 5-f 2-r5-Bromo-2-f 2-chloro-4-fluoro-benzvloxv)-phenvn-5-methvl-Pvrrol- 
15 1-vR-nicotinic acid 

a) 5-{2-[5-Bromo-2-{2-chloro-4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yI}- 
nicotinic acid ethyl ester 

5-[2-(5-Bromo-2-hydroxy-phenyl)-5-methyl-pyrrol-1-yl]-nicotinic acid ethyl ester (0.06g, 
20 0. 1 25mmol), 2-chloro-4-fluoro-benzyl bromide (0.042g, 0. 187mmol) and potassium 
carbonate (0.034g, 0.249mmol) were heated in DMF (1ml) at 65°C in a nitrogen 
atmosphere for 2.5 hours. Upon cooling the mixture was diluted with EtOAc and water. 
The organic layer was extracted and the aqueous layer washed with 3xEtOAc. The 
combined organics were then washed with brine and concentrated in vacuo. The residue 
25 was purified by chromatography on silica gel eluting with 15% EtOAc/iso-hexane. This 
yielded the title compound as a clear oil (0.079g, 98%). 

^H-NMR (400MHz. CDCI3) 1.35 (3H, t. J=7Hz). 2.17 (3H. s), 4.34 (2H, q, J=7Hz). 4.72 (2H, 
s), 6.18 (1H. d. J=3Hz), 6.31 (1H, d. J=3Hz), 6.51 (1H. d, 9Hz). 6.91 (2H, dd. J=1Hz. 7Hz). 
7.09 (1H. dt. J=1Hz, 9Hz). 7.25 (1H. d. J=3Hz). 7.45 (1H. d, J=3Hz). 7.91 (IN. t, J=2Hz). 
30 8.40 (1 H, d. J=3Hz), 9.06 (1 H, d, J=2Hz). 
LC/MS t = 4.14 min [MH*] 545 

b) 5-{2-[5-Bromo-2-(2-chloro-4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}- 
nlcotinic acid 




35 5-{2-[5-Bromo-2-(2-chloro-4-fluoro-benzyloxy)-phenyl]-5-methyl-pynnol-1 -yl}-nicotinic acid 
ethyl ester (0.079g), 2M NaOH (1.5ml) and EtOH (2.5ml) were heated at 100''C in a 
sealed vessel for 1 hour. Upon cooling the mixture was diluted in EtOAc and washed with 
0.5M citric acid. The organic layer was extracted and the aqueous layer washed with 
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SxEtOAc. The combined organic extracts were washed with brine and dried over MgS04, 
filtered and concentrated by nitrogen blowdown. to yield the title compound as an off white 
solid (0.057g. 76%). 

^H-NMR (400MHz, MeOD) 2.15 (3H, s). 4.78 (2H, s). 6.12 (1H, d, J=3Hz), 6.24 (1H, d, 
5 J=3Hz), 6.69 (1 H. d. J=9Hz), 7.00-7.06 (2H, m), 7.20 (1 H, broad d, J= 9Hz), 7.27 (1H, dd, 
J=3Hz; 9Hz). 7.39 (1H. d. J=3Hz), 7.99 (1H. t, J=2Hz). 8.20 (1H. d. J=2Hz), 8.98 (1H. 
broad s). 

LC/MS t = 4.22 min [MH*] 517. 

10 Example 1 36 5-f 2-r5-Bromo-2-(2.4-difluoro-benzv loxv)-phenyn-5-methvl-PViTol-1 -vIV- 
nicotinic acid 

a) 5-{2-[5-Bromo-2-(2^ifIuoro-benzyloxy)-phenyll-6-methyl-pyrrol-1-yl}-nicotinic 
acid etiiyi ester 

.5-{2-[5-Bromo-2-(hydroxy)-phenyll-5-methyl-pyrrol-1-yl}-nicotinic acid ethyl ester (0.06g, 
15 0.1 25mmol), 2,4-difluorobenzyl bromide (0.024ml, 0. 1 87mmol) and potassium carbonate 
(0.034g, 0.249mmol) were heated in DMF (1ml) at 65°C in a nitrogen atmosphere for 2.5 
hours. Upon cooling the mixture was diluted with EtOAc and water. The organic layer was 
extracted and the aqueous layer washed with 3xEtOAc. The combined organics were 
then washed with brine and concentrated in vacuo. The residue was purified by 
20 chromatography on silica gel eluting with 1 5% EtOAc/iso-hexane. This yielded the title 
compound as a yellow oil (0.073g, 92%). 

^H-NMR (400MHz, CDCI3) 1.37 (3H, t. J=7Hz), 2.16 (3H. s), 4.36 (2H. q, J=7Hz). 4.70 (2H. 
s). 6.16 (1H, d, J=3Hz). 6.29 (1H, d, J=3Hz), 6.57 (1H. d. 9Hz). 6.76-6.83 (2H. m), 6.93- 
7.00 (1H. m), 7.26-7.28 (1H, m). 7.43 (1H, d, J=2Hz). 7.90 (1H, d. J=2Hz). 8.37 (1H, d. 
25 J=2Hz), 9.06 (1 H, d, J=2Hz). 

LC/MS t = 4.01 min [MH*1 527/529. 

b) 5-{2-[5-Bromo-2-(2,4-difluoro-benzyioxy)-phenyi]-5-methyl-pyrrol-1-yl}-nicotinic 
acid 




30 5^2-[5-Bromo-2-(2,4-difluoro-benzyloxy)-phenyll-5-methyl-pyn-ol-1 -yl}-nicotinic acid ethyl 
ester (0.073g), 2M NaOH (1.5ml) and EtOH (2.5ml) were heated at 100°C in a sealed 
vessel for 1 hour. Upon cooling the mixture was diluted in EtOAc and washed with 0.5M 
citric acid. The organic layer was extracted and the aqueous layer washed with 3xEtOAc. 
The combined organic extracts were washed with brine and dried over MgS04, filtered and 

35 concentrated by nitrogen blowdown, to yield the title compound as an off white solid 
(0.063g, 92%). 
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^H-NMR (400MHz, MeOD) 2.12 (3H, s), 4.75 (2H, s), 6.10 (1H, broad s). 6.21 (1H, d. 
J=3Hz), 6.73 (1H. d, J=9Hz). 6.88-6.97 (2H. m), 7.10 (1H. q. J=7Hz). 7.28 (1H. dd. J=2Hz. 
9Hz), 7.35 (1H, broad s), 7.98 (1H, broad s), 8.15 (1H, broad s). 8.96 (1H. broad s). 
LC/MS t = 4.00 min [MH*1 499/501 . 

Example 1 37 3-f 2-r5-Bromo-2-<biPhenvl-4-vlmethoxv)-Dhenv n-S-niethvl-Dvrrol-1 -vft- 
benzoic acid 

a) 3-{2-[5-Bromo-2-(biphenyl■4-yImethoxy)-phenyl]-5-methyl-pyrrol-1-yl^benzoic 
acid ethyl ester 

3-{2-[5-Bromo-2-(hydroxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoic add ethyl ester (0.07g. 
0.25mmol), 4-bromomethyI-blphenyl (0.074g, 0.3mmol), potassium carbonate (0.069g, 
O.Smmol) and DMF (1 ml) were stinred under nitrogen at 50*'C for 4h. The solvent was then 
removed by heating under high vacuum. The residue was taken up In DCM, washed with 
H2O and the organics separated using a phase separator column, and the solvent 
removed In vacuo. The residue was then purified by column chromatography on a SPE 
column (5g) eluting in 10% EtOAc/i-hexane. This yielded the title compound as a clear oil 
(0.074g. 74%). 

LC/MS t=4.45 min [MH*] 566/568. 

b) 3-{2-[5-Bromo-2-(biphenyi-4-ylmethoxy)-phenyl]-5-methyl-pyrrol-1-yl)-benzoic 
acid 




Procedure as for 3-{2-[5-bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyll-5-methyl-pyn-ol-1-yl}- 
benzoic add. 

LC/MS t=4.32 min [MH*] 538/540. 

Example 138 3-(2-r5-Bromo-2-(2-bromo-4-fluoro-benzvioxv)-phenvll-S-methvl- 
pvrrol-1-vit-benzoic acid 

a) 3-{2-[5-Bromo-2-(2-bromo-4-fluoro-benzyloxy)-phenyI]-5-methyl-pyiTol-1-yl}- 
benzoic acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(biphenyl-4-ylmethoxy)-phenyll-5-methyl-pyrrol-1-yl}- 
benzoic acid ethyl ester using the appropriate benzyl bromide. 
LC/MS t=4.39 min [MH*] 586/588. 

b) 3-{2-[5-Bromo-2-(2-bromo-4-fiuoro-benzyloxy)-phenyI]-S-methyl-pyrrol-1 -yl}- 
benzoic acid 
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Procedure as for 3-{2-[5-bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}- 
benzoic acid. 

^H-NMR (400MHz, CDCI3) 2.04 (3H, s), 4.69 (2H. s), 6.07 (1H, d. J=3Hz), 6.29 (1H. d, 
J=3Hz), 6.42 (1H. d, J=9Hz). 6.85-6.96 (2H, m). 7.02-7.10 (3H, m), 7.18 (1H, dd, J=2Hz, 
8Hz). 7.25-7.28 (1H. m excess). 7.72 (1H, s), 7.81 (1H, d, J=8Hz). 
LC/MS t=4.26 min [MH*1 558/560. 

Example 1 39 3-f 2-rS-Bromo-2-(3-chloro-4-f luoro-benzvloxv)-phenvn-5-met hvl-Pvrrol- 
1 -vlY-benzolc acid 

a) 3-{2-[5-Bromo-2-(3-chloro-4-fluoro-benzyloxy)-phenyl]-5-methyI-pyrrol-1-yl>- 
benzoic acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(biphenyl-4-ylmethoxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzolc acid ethyl ester using the appropriate benzyl bromide. 
LC/MS t=4.34 min [MH*] 542/544. 

b) 3-{2-[5-Bromo-2-(3-chloro-4-fluoro-benzyIo3^)-phenyl]-5-methyl-pyrroI-1-yl}- 
benzoic acid 




Procedure as for 3-{2-[5-bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyl]-5-methyl-pynrol-1-yl}- 
benzoic acid. 

LC/MS t=4.19 min [MH*] 514/516. 

Example 140 3-i2-r5-Bromo-2-f4-bronrio-2-fluoro-benzvloxv)-ph envn-5-methvl-pvrrol- 
1-vR-berosoic acid 

a) 3-{2-[5-Bromo-2-(4-bromo-2-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzoic acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(biphenyl-4-ylmethoxy)-phenyl]-5-methyl-pynrol-1-yl}- 
benzoic acid ethyl ester using the appropriate benzyl bromide. 
LC/MS t=4.39 min [MH*] 586/588. 

b) 3-{2-[5-Bromo-2-(4-bromo-2-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzoic acid 
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Procedure as for 3-{2-[5-bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzoic acid. 

^H-NMR (400MHz. CDCI3) 2.10 (3H. s), 4.70 (2H, s), 6.10 (1H, d, J=3Hz). 6.28 (1H, d. 
5 J=3Hz), 6.47 (1 H, d, J=9Hz), 6.87 (1 H, t, J=8Hz). 7.07-7.20 (4H, m). 7.25-7.28 (1 H. m 
excess). 7.31 (1H, d, J=2Hz). 7.73 (1H, t. J=1Hz). 7.87 (1H, dt, J=1Hz. 8Hz). 
LC/MS - 1=4.25 min tMH*l 558/560. 

Example 141 342-r5-Bromo-2-(3.4-difluoro-benzvloxv)-phenvn-5-methv l-Pvrrol-1-vl>- 
10 benzoic acid 

a) 3-{2-[5-Bromo-2-(3/l-difiuoro-benzyloxy)-plienyl]-S-methyl-pyrrol-1-yl}-benzoic 
acid ethyi ester 

Procedure as for 3-{2-[5-bromo-2-(biphenyl-4-ylmethoxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzoic acid ethyi ester using the appropriate benzyi bromide. 

1 5 LCMS t=4.25 min [MH*] 526/528. 

b) 3-{2-[5-Bromo-2-(3,4-difluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzolc 

acid 




Procedure as for 3-{2-[5-bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyll-5-methyl-pynrol-1-yl)- 
20 benzoic acid. 

^H-NMR (400IVIHZ. CDCI3) 2.16 (3H, s), 4.64 (2H. s), 6.14 (1H, d. J=3Hz), 6.30 (1H, d, 
J=3Hz), 6.48 (1H, d, J=9Hz), 6.74-6.80 (1H. m), 6.81-6.87 (1H, m), 7.02-7.10 (1H, m). 
7.13-7.17 (1H, m), 7.19 (1H. dd. J=3Hz, 9Hz), 7.31 (1H, t, J=8Hz), 7.40 (1H. d. J=2Hz). 
7.76 (1H, t, J=1Hz). 7.95 (1H, dt. J=1Hz. 8Hz). 
25 LC/IVIS t=4.08 min [MH*] 498/500. 

Example 1 42 3-(2-r5-Bromo-2-f4-trifluoromethoxv-benzvloxv^-phenvn-5-metlivi- 
pvrrol-1-viVbenzoic acid 

a)3-{2-[5-Bromo-2-(4-trifIuorometlioxy-benzyloxy)-plienyl]-5-metliyl-pyrrol-1-yi}- 

30 benzoic acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(b!phenyl-4-ylmethoxy)-phenyll-5-methyl-pyn-ol-1-yl}- 

benzoic acid ethyl ester using the appropriate benzyl bromide. 
LCMS t=4.36 min [MH*] 574/576. 
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b) 3-{2-[5-Bromo-2^4-trffluoromethoxy-ben2yloxy)-phenyll-5-methyl-pyrrol-1 -yl>- 
benzoic acid 




Procedure as for 3-{2-[5-bromo-2-(2.4,6-trifluoro-benzyloxy)-phenyll-5-methyl-pyrro!-1-yl^ 

5 benzoic acid. 

ICMS t=4.20 min [MH*] 546/548. 

Example 143 3-(2-r5-Bromo-2-f benzon .2.51oxadiazol-5-vlme thoxv>-phenvn-5- 
methvl-Pvrrol-1- vl>-benzoic acid 
10 a) 3-{2-[5-Bromo-2-(beiizo[1 ,2,S]oxadiazol-5-ylmethoxy)-phenyll-5-methyl-pyrrol-1- 

yl}-benzolc acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(biphenyl-4-ylmethoxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzoic acid etiiyl ester using tiie appropriate benzyl bromide. 

LC/MS t=4.17 min [MH*] 532/534. 
15 b)3-{2-[5-Bromo-2^benzo[1,2,qoxadlazol-5-ylmethoxy)-phenyl]-5-methyl-pyrrol-1- 

yl}-benzolc acid 




Procedure as for 3-{2-[5-bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyl]-5-metliyl-pynol-1-ylh 

benzoic acid. 
20 LC/MS t=4.01 min [MH*] 504/506. 

Example 144 3-l2-r5-Bromo-2-(4-bromo-benzvloxv)-phenvn-S-methv l-Pvrrol-1-vH- 
benzoic acid 

a) 3-{2-[5-Bromo-2-<4-bromo-benzyloxy)-phenyll-5-methyl-pyrrol-1 -yl}-benzoic acid 
25 ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(biphenyl-4-ylmethoxy)-phenyl]-5-methyl-py^ol-1-yl^ 
benzoic acid ethyl ester using the appropriate benzyl bromide. 
LC/MS t=4.37 min [MH*] 568/570 

b) 3-{2-[5-Bromo-2-(4-bromo-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-benzolc acid 
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Procedure as for 3-{2-[5-bromo-2-(2.4,6-trifluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}- 
benzoic acid. 

^H-NMR (400MHz, CDCI3) 2.09 (3H, s), 4.62 (2H, s), 6.09 (1H, d. J=3Hz). 6.28 (1H. d, 
5 J=3Hz). 6.43 (1H, d. J=9Hz). 6.90 (2H, d. J=8Hz), 7.04-7.12 (2H. m). 7.14-7.21 (1H. m). 
7.32 (1H, s), 7.36 (2H. d, J=8Hz). 7.73 (1H, s). 7.87 (1H, d, J=8Hz). 
LC/MS t=4.23 min [MH*1 540/542. 

Example 145 3-(2-r5-Bromo-2-f3.5-difluoro-benzvloxv>-Dhenvn-5-methvl-PViTol-1-vll 
10 benzoic acid 

a) 3-{2-[5-Bromo-2-(3,5-difluoro-benzyloxy)-plienyl]-5-inetliy!-pyiTol-1-yl}-benzoic 
acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(biphenyl-4-ylmethoxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzoic acid etiiyl ester using tlie appropriate benzyl bromide. 

15 LC/MS t=4.27 min [MH*] 526/528. 

b) 3-{2-[5-Bromo-2-(3,5-dlfluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl^benzoic 

acid 




Procedure as for 3-{2-[5-bromo-2-(2,4,6-trifluoro-benzyioxy)-phenyll-5-methyl-pyrrol-1-yl}- 

20 benzoic acid. 

LC/MS t=4.09 min [MH*] 498/500. 

Example 1 46 3-f 2-r5-Bromo-2-(3-metiioxv-benzvloxv>-phenvll-S- nietiivi-PViTol-1 -vft- 
benzoic acid 

25 a) 3-{2-[5-Bromo-2-(3-metlioxy-benzyloxy)-phenyl]-5-metliyl-pyrrol-1-yl}-benzoic acid 
ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(bipiienyl-4-ylmethoxy)-plienyl]-5-methyl-pym)l-1-yl}- 

benzoic add ethyl ester using the appropriate benzyl bromide. 

LC/MS t=4.20 min [MH*] 520/522. 
30 b) 3-{2-[5-Bromo-2-(3-methoxy-benzyloxy)-phenyq-5-methyl-pyrrol-1-yi}-benzoic acid 
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Procedure as for 3-{2-[5-bronio-2-(2,4,6-trifluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzoic acid. 

LC/MS t=4.02 min [MH1 492/494. 

Example 147 3-(2-rS-Bromo-2-f3-fluoro-4-methoxv-benzvloxv) -Dhenvn-5-methvl- 
pvrrol-l-vD-benzoic acid 

a) 3-{2-[S-Bromo-2H3-fluoro-4-methoxy-beiizyloxy)-phenyll-5-methyl-pyrrol-1-yl}- 

benzoic acid ethyl ester 

10 Procedure as for 3-{2-^6-brorno-2-(biphenyl-4-ylmetlioxy)-phenyl]-5-metiiyl-pyrrol-1-yl}- 

benzoic add ethyl ester using tlie appropriate benzyl bromide. 
LC/MS t=4.18 min [MH*] 538/540. 

b) 3^2-[5-Bromo-2^3-fluoro-44nethoxy-4)eiiryloxy)-phenyl]-5-methyl-pyrrol-1-yl)- 
benzoic acid 




Procedure as for 3-{2-[5-bromo-2-(2,4,6-trifIuoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-ylh 
benzoic acid. 

LC/IWIS t=4.01 IMH*] 510/512. 

20 Example 148 3-f 2-f 5-Bromo-2-r3-f 1 .1 -difluoro-methoxv>-be nzvloxvl-phenvll-5- 
methvl-pvrrol- 1 -vIVbenzoic acid 

a) 3-(2-{5-Bromo-2-[3-(1,1 -difluoro-methoxy)-benzyloxy]-plienyl>-5-methyl-pyrrol-1 - 
yl)-benzoic acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(biphenyl-4-ylmethoxy)-phenyll-5-methyl-pynol-1-yl}- 
25 benzoic acid ethyl ester using the appropriate benzyl bromide. 
LC/MS t=4.21 min [MH*] 556/568. 

b) 3-(2-{5-Bromo-2-[3-(1 ,1 -difluoro-methoxy)-benzyloxy]-pheny l}-5-methyl-pyrrol- 1 - 
yl)-benzoic acid 




-125- 



wo 03/101959 PCT/EP03/05790 



Procedure as for 3-{2^[5-bromo-2-(2,4,6-trifluoro-benzyloxy>phenyl]-5-methyl-pyrrol-1-yl^ 
benzoic acid. 

LC/MS t=4.04 min [MU*] 528/530. 

5 Example 1 49 3-l2-r5-Bromo-2-(2.3-difluoro-beiizvloxy^-phenvll-S-methvl-pv rrol-1 -vlV- 
benzoic acid 

a) 3-{2-[5-Bromo-2-(2,3-dlfluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzoic 
acid ethyi ester 

Procedure as for 3-{2-[5-bromo-2-(biphenyl-4-ylmethoxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
10 benzoic acid etiiyl ester using the appropriate benzyl bromide. 
LC/MS t=4.24 min [MH*] 526/528. 

b) 3-{2-[5-Bromo-2-(2,3-difluoro-benzyloxy)-phenyIl-5-methyl-pyrrol-1-yl}-benzolc 
acid 




1 5 Procedure as for 3-{2-[5-bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyl]-5-methyl-pyn-ol-1-yl}- 
benzoic acid. 

^H-NMR (400MHz. CDCI3) 2.15 (3H. s). 4.79 (2H, s). 6.12 (1H, d. J=3Hz), 6.30 (1H, d, 
J=3Hz). 6.53 (1H. d, J=9Hz), 6.75 (IH, t, J=8Hz), 6.95-7.01 (1H, m), 7.03-7.09 (1H, m), 
7.15-7.18 (IH. m), 7.21 (IH. dd, J=3Hz. 9Hz). 7.31 (IH, t. J=8Hz), 7.37 (IH. d, J=3Hz), 
20 7.76 (1 H. t, J=1 Hz). 7.95 (1 H. dt. J=1 Hz. 8Hz). 
LC/MS t=4.07 min [MH*1 498/500. 

Example 150 3-f2-r5-Bromo-2-(2.6-difluoro-benzvloxv)-phenvn-5-methv l-pvrrol-1-v»- 
benzoic acid 

25 a) 3-{2-[5-Bromo-2-(2,6-dlfluoro-benzyloxy)-plienyl]-5-metliyl-pyrrol-1 -yl}-benzoic 
acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(biplieny!-4-ylmetlioxy)-plienyl]-5-methyl-pynrol-1-yl}- 

benzoic add ethyl ester using the appropriate benzyl bromide. 

LC/MS t=4.17 min [MH*] 526/528. 
30 b) 3-{2-[5-Bromo-2-(2,6-difluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-benzoic 
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Procedure as for 3H2-[5-bromo-2-(2,4,6-trjfluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}- 
benzoic acid. 

'H-NMR (400MHz. CDCI3) 1.95 (3H, s). 4.78 (2H. s), 5.96 (1H, d, J=3Hz), 6.23 (1H, d. 
J=3Hz), 6.64 (1H, d. J=9Hz), 6.79 (2H. t, J=8Hz). 6.94-7.19 (5H. m), 7.73 (1H. t. J-IHz). 
7.75-7.80 (1H, m). 
LC/MS [MH*1 498/500. 

Example 1 SI 3-f 2-r5-Bromo-2-f naDhthalen-2-vlmethoxv Wphenvn-S- mathvl-pyrrol-l - 
vl^-benzoic acid 

a) 3^2-[5-Bromo-2-(naphthalen-2-ylmethoxy)-phenyl]-5-methyl-pyrrol-1-yl)-benzoic 
acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(biphenyl-4-ylmethoxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzoic acid ethyl ester using the appropriate benzyl bromide. 
LC/MS t=4.40 [MH*1 540/542. 

b) 3-{2-l5-Bromo-2-(napl»thalen-2-ylmethoxy)-phenyl]-5-methyl-pyrrol-1-yl)-benzoic 
acid 




Procedure as for 3-{2-[5-bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}- 

benzoic acid. 
20 LC/MS t=4.28 min [MH*1 512/514. 
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Example 1S2 3-(2-r5-Bromo-2-(4-methvl-benzvloxv)-phenvl1-5-meth vlHDvrroi-1-vl>- 
benzoic acid 

a) 3-{2-[5-Bromo-2-(44nethyl-benzyloxy)-pheny l]-5-methyl-py rrol-1 -yl}-benzoic acid 
ethyl ester 

Procedure as for 3-{2-I5-bromo-2-(biphenyl-4-ylmethoxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzoic acid ethyl ester using the appropriate benzyl bromide. 
LC/MS t=4.31 min [MH*] 504/506. 

b) 3-{2-[5-Bromo-2-(4-methyl-benzyloxy)-phenyri-5-methyl-pyrroM -yl}-benzoic acid 




Procedure as for 3-{2-[5-bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzoic acid using the appropriate benzyl bromide. 

^H-NMR (400MHz. CDCI3) 2.14 (3H, s), 2.30 (3H. s), 4.69 (2H, s), 6.12 (1H, d, J=3Hz), 
6.31 (1H. d, J=3Hz). 6.50 (1H. d, J=9Hz), 6.92 (2H. d. J=8Hz). 7.07 (2H. d. J=8Hz). 7.12- 
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7.16 (2H. m), 7.28 (1H, t, J=8Hz). 7.34 (1H, d, J=3Hz), 7.78 (1H, t. J=1Hz), 7.93 (1H, dt, 
J=1Hz. 8Hz). 

LC/MS = t=4.14 min [MH*1 476/478. 

5 Example 1 53 3-l2-r5-Bronio-2-f 3.S-dichtoro-benzvloxv)-Phenvn-5 -m6thvl-Dvrrol-1- 
vR-benzoic add 

a) 3-{2-[5-Bromo-2-(3,5-dichloro-benzyloxy)-phenyl]-5-nnethyl-pyrrol-1-yl>-benzoic 
acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(blphenyl-4-ylmethoxyH3henyll-5-methyl-pyrrol-1-yl}- 
10 benzoic acid ethyl ester using the appropriate benzyl bromide. 
LC/MS t=4.49 min [MH*] 658/560. 

b) 3-{2-[5-Bromo-2-(3,5-drchloro-benzyloxy)-phenyIl-5-methyI-pyiTol-1-yl}-benzoic 
acid 




1 5 Procedure as for 3-{2-[5-brx>mo-2-(2,4,6-trifluoro-benzyloxy)-phenyll-5-methyl-pyrroI-1 -yl}- 
benzoic acid. 

LC/MS t=4.39 min [MH*1 530/53Z 

Example 1 54 3-(2-r5-Bromo-2-f 2.3.S-trifluoro-benzvloxv^phenvn-S -methvl-Pvrrol-1 - 

20 vIV-benzoic acid 

a) 3-{2-[5-Bromo-2-(2,3,S-trifluoro-benzyloxy)-phenyl]-5-methyl-pyrroH-y!}-benzoic 

acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(biphenyl-4-ylmethoxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzoic acid ethyl ester using the appropriate benzyl bromide. 

25 LC/MS t=4.28 min.[MH*l 544/546. 

b) 3-{2-[5-Bromo-2-(2,3,5-trifluoro-benzylo3^)-phenyl]-5-methyl-pyrrol-1-yl}-benzoic 

acid 




Procedure as for 3-{2-[5-bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyl]-5-methyl-pyn^ol-1-yl}- 

30 benzoic acid. 

LC/MS t=4.10 min [MH*] 516/518. 
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Exam ple 1 55 3-(2-r5-Bromo-2-(2.4.6-trifluoro-be nzvloxv)-Phenvn-S-methvl-PVrrol-1 - 
vIVbenzoic acid 

a) 3-{2-[5-Bromo-2-(2,4,6-trlfluoro-benzyloxy)-phenyl]-5-methyl-pyrroI-1-yl}-benzoic 
acid ethyl ester 

5 Procedure as for 3-{2-[5-bromo-2-(biphenyl-4-ylmethoxy)-phenyl]-5-methyl-pyrrol-1 -ylh 
benzoic add ethyl ester using the appropriate benzyl bromide. 
LC/MS t=4.21 min [MH*] 544/546. 

b) 3^2-[5-Bromo-2-(2,4,6-trifiuoro-benzyloxy)-phenyl]-5-methyi-pyrrol-1-yl}-benzoic 
acid 




3-{2-[5-Bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1 -ylhbenzoic acid ethyl 
ester (0.06g) was dissolved in EtOH (1ml) and stinted with 2M NaOH (0.5ml) at reflux in a 
sealed vessel for 30 minutes. The solvent was removed in vacuo, the residue taken up in 
DCM and washed with dil. citric acid. The organics were separated using a phase 

1 5 separator column with a NaS04 cartridge attached. The solvent was removed in vacuo 
and the residue freeze-dried in a MeCN/HzO solution to yield a yellow solid (0.054g. 95%). 
'H-NMR (400MHz. CDCU) 2.14 (3H,s), 4.74 (2H, s), 6.08 (1H, d. J=3Hz), 6.24 (1H. d, 
J=3Hz). 6.66 (2H, t. J=8Hz), 6.72 (1H. d, J=9Hz). 7.14 (1H. m). 7.22-7.28 (2H. m). 7.34 
(1H, t. J=8Hz). 7.78 (1H. t, J=1Hz), 7.99 (1H, dt. J=1Hz. J=8Hz). 

20 LC/MS t=3.99 min [MH*] 51 6/51 8. 

Example 1 56 3-f 2-r5-Brcmo-2-f 2-methvl-benzvloxv^-ph envn-5-methvi-Dvrrol-1 -vlV 
tienzoic acid 

a) 3^2-I5-Bromo-2-(2-methyl-benzyloxy)-phenyIl-5-methy l-pyrrol-1 -y i}.benzoic acid 
25 ethyl ester 

3-[2-(5-Bromo-2-hydroxy-phenyl)-5-methyl-pym)l-1-yl]-benzoic add ethyl ester (0.15g, 
0.375mmol), potassium carbonate (0.1 04g, 0.75mmol) and 2-methylbenzyl bromide 
(0.06ml, 0.413mmol) were stinred in DMF at SO^C for 2.5 hours under a nitrogen 
atmosphere. The reaction was diluted with EtOAc and washed with 2XH2O and brine, 
30 dried over MgS04. filtered and concentrated in vacuo. The resultant oil was then purified 
using column chromatography on a SPE cartridge (20g) eluting in 20% EtOAc/^hex. 
LC/MS t=4.34 min [MH*] 504/506. 

b) 3-{2-[5-Bromo-2-(2-methyl-benzyloxy)-phenyll-5-methyl-pyrrol-1 -yl>-benzoic acid 
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Procedure as for 3-[2-(5-bromo-2-benzyloxy-phenyl)-5Hmethyl-pyrrol-1-yl]-5-trifluoromethyl- 
benzoic acid. 

LC/MS t=4.10 min [MH*] 476/478. 

5 Example 157 3-(2-r5-Bromo-2-(2-fluoro-benzvloxv)-phenvn-S-methvi-Dvrrol-1-vl>- 
benzoic acid 

a) 3-{2-[5-Bromo-2-(2-fluoro-benzyloxy)-phenyi]-5-methyi-pyrrol-1 -yl}-benzoic acid 
ethyl ester 

Procedure as for 3-{2H[5-bromo-2-(2-methyl4)enzyloxy)-phenyl]-5-methyli)yrrol-1-yl}- 
10 benzoic acid ethyl ester using the appropriate benzyl bromide, however purification 

achieved using column chromatography on a SPE cartridge (20g) eluting in 20% EtOAc//- 
hex. 

LC/MS t=4.27 min [MH*] 508/510. 

b) 3-{2-[5-Bromo-2-(2-fluoro-beiizyloJV)-phenyll-5-methyl-pyrroM -yi}-benzoic acid 



15 




Procedure as for 3-[2-(5-bromo-2-ben^loxy-phenyl)-5-methyl-pynt5l-1-ylI-5-trifluoromethyl- 
benzoic acid. 

^H-NMR (400MHz, CDCI3) 2.14 (3H, s), 4.79 (2H, s). 6.12 (1H, d, J=3Hz), 6.31 (1H. d, 
J=3Hz), 6.53 (1H, d, J=9Hz), 6.94-7.06 (3H, m), 7.12-7.24 (3H, m). 7.25-7.32 (IH+CDCI3, 
20 m). 7.34 (1 H, d, J=2Hz), 7.79 (1 H, s), 7.94 (1 H, d, J=7Hz). 
LC/MS t=4.01 min [MH*] 480/482. 

Example 1 58 3-f 2-r5-Bromo-2-f 2.3.6-trif luoro-benzvloxv)-phenvn-5-meth vi-Dvrrol-1 - 
vi>-benzoic acid 

25 a) 3-{2-I5-Bromo-2-(2,3,8-trifIuoro-benzyloxy)-phenyl]-54nethyl-pyiTol-1 -yl}-beiizoic 
acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(2-methyl-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yi}- 
benzoic acid ethyl ester using the appropriate benzyl bromide, however purification 
achieved using column chromatography on a SPE cartridge (20g) eluting in 20% EtOAc//- 

30 hexane. 

LC/MS t=4.23 min [MH*] 544/546. 

b)3-{2-[5-Bromo-2-(2,3,6-trifluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzoic 
acid 
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Procedure as for 3-[2-(5-bromo-2-beiizyloxy^)henyl)-5-methyl-pyrrol-1-yl]-5-trifluoromethyl- 
benzoic acid. 

^H-NMR (400MHz. MeOD) 2.08 (3H, s). 4.83 (2H. s). 6.00 (1H, d, J=3Hz), 6.13 (1H. d, 
J=3Hz), 6.87 (1H, d. J=9Hz), 6.92-7.00 (1H, m). 7.09 (1H. d, J=8Hz), 7.22-7.37 (4H, m), 
5 7.60 (1 H. s). 7.89 (1 H. d, J=8Hz). 
LC/MS t=3.97 min [MH*1 516/518. 

Example 159 3-l2-r5-Bromo-2-f2-chloro-benzvloxv^phenvn-5-methvl-pvrrol-1-vl>- 
benzoic acid 

10 a) 3-{2-C5-Bromo-2-(2-chloro-benzyloxy)-phenyQ-5-inethyl-pyrrol-1 -yl>-benzoic acid 
ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(2-methyl-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}- 
benzoic acid ethyl ester using the appropriate benzyl bromide, however purification 
achieved using column chromatography on a SPE cartridge (20g) eluting In 20% EtOAc//- 

15 hex. 

LC/MS t=4.18 min [MH*1 524/526. 

b) 3-{2-[5-Bromo-2-(2-chloro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-benzoic acid 




Procedure as for 3-[2-(5-bromo-2-benzyloxy-phenyl)-5-methyl-pyn-ol-1-yl]-5-trifluoromethyl- 

20 benzoic acid. 

LC/MS t=4.17 min [MH*] 496/498/500. 

Example 1 60 3-(2-r5-Bromo-2-f 2.6-dichioro-benzvloxv)-Dhenvn-S-methvi-pvrrol-1 -vl>- 
benzoic acid 

25 a) 3-{2-(5-Bromo-2-(2,6-dichloro-benzyioxy)-phenyl]-5-methyI-pynrol-1 -yl}-benzoic 
acid ethyl ester 

Procedure as for 3-{2-(5-bromo-2-(2-methyl-benzyloxy)-phenyl]-5-methyl-pynx)l-1-yl}- 
benzoic acid ethyl ester using the appropriate benzyl bromide, however purification 
achieved using column chromatography on a SPE cartridge (20g) eluting in 10% EtOAc/A 
30 hex. 

LC/MS t=4.18 min [MH*] 658/560/562/564. 

b)3-{2-[5-Bromo-2-(2,6-dichloro-benzyloxy)-phenyfl-5-methyl-pyrrol-1-yl}-benzoic 
acid 
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Procedure as for 3-[2-^5-bromo-2-benzyloxy-phenyl)-5-methyl-pyrroI-1-yl]-5-trifluoromethyl- 
benzoic acid. 

LC/MS t=4.16 min [MH*] 530/532/534/536. 

5 Example 1 61 3-f 2-r5-Bromo-2-(2.44iis-trifluoromethvl-benzvloxv)-phe nvn-5-methvl- 
p yrrol-1-vlV-benzoic acid 

a) 3K2-[5-«romo-2^2,4-bis-trifluoromethyl-benzyloxy)-phenyO-54nethyl-pyrrol-1-yl>^ 
benzoic acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(2-rTiethyl-benzyloxy)-phenylJ-5-methyH3yrrol-1-yl}- 
1 0 benzoic acid ethyl ester using the appropriate benzyl bromide, however purification 

achieved using column chromatography on a SPE cartridge (20g) eluting in 10% EtOAc/A 
hex. 

LC/MS t=4.53 mln [MH*] 626/628. 

b) 3K2-[5-Bromo-2-(2,4-bis-trifluoromethyI-benzyIoxy)-phenyO-5-niethyl-pyrrol-1-yl>- 
15 benzoic acid 




Procedure as for 3-[2-(5-bromo-2-benzyloxy-phenyl)-5-methyi-pyrrol-1-yl]-5-trifluorDmethyl- 
benzoic acid. 

LC/MS t=4.29 min [MH*] 598/600. 

20 

Example 1 62 3-f 2-rS-Bromo-2-(2.5-difluoro-benzvloxv^-phenvn-5-methvl-p vrroi-1 -viV 
benzoic acid 

a) 3-{2-[5-Bromo-2-(2,5-difluoro-benzyloxy)-pheny|]-5Hiiethyl-pyiTOI-1 -yl}-benzoic 
acid ethyl esfer 

25 Procedure as for 3-{2-[5-bromo-2-(2-methyl-benzyloxy)-phenyll-5-methyl-pyrrol-1 -yl}- 
benzoic acid ethyl ester using the appropriate benzyl bromide, however purification 
achieved using column chromatography on a SPE cartridge (20g) eluting in 10% EtOAc/A 
hex. 

LC/MS t=4.28 min [MH*1 526/528. 
30 b) 3-{2-[5-Bromo-2-(2,5-difluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-benzoic 

acid 




Procedure as for 3-[2-(5-bromo-2-benzyloxy-phenyl)-5-methyi-pyn-ol-1-yl]-5-trifluoromethyl- 
benzoic acid. 

-132- 



wo 03/101959 



PCT/EP03/05790 



'H-NMR (400MHz. CDCI3) 2.17 (3H. s). 4.77 (2H, s), 6.15 (1H. d, J=3Hz), 6.32 (1H, d, 
J=3Hz), 6.52 (1H. d, J=9Hz). 6.64-6.70 (1H, m). 6.86-6.99 (2H, m), 7.17-7.24 (2H. m). 
7.33 (1H. t, J=8Hz). 7.39 (1H, d. J=2Hz), 7.81 (1H, s). 7.97 (1H, d. J=8Hz). 
LC/MS t=4.03 min [MH*1 498/500. 

5 

Example 1 63 3-f2-r5-Bromo-2-{4-trifluoromethvl-benzvloxv^-Dhenvn-S -m6thvl-Dvrrol- 
1-vll-benzoic acid 

a)3-{2-[5-Bromo-2-(4-trifluoromethyl-benzyloxy)-phenyll-5-methyl-pyrroI-1-yl}- 

benzoic acid ethyl ester 
10 Procedure as for 3-{2-(5-bromo-2-(2-methyl-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}- 
benzoic acid ethyl ester using the appropriate benzyl bromide, however purification 
achieved using column chromatography on a SPE cartridge (20g) eluting in 10% E\OAdh 
hex. 

LC/MS t=4.38 min [MH^ 558/560. 
15 b) 3-{2-I5-Bromo-2-(4-trmuoromethyl-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}- 

benzoic acid 




Procedure as for 3-I2-(5-bromo-2-benzyloxy-phenyl)-5-methyl-pyrroH-yl]-5-trifluoromethyl- 
benzoic acid, however further purification was required on the MDAP. 
20 LC/MS t=4.1 5 min [MH*] 530/532. 

Example 1 64 3-f 2-r5-Bromo-2-f2-chloro-6-fluoro«benzvloxv^-phenvn-5 -methvl-Pvrrol- 
1-vl>-benzoic acid 

a) 3-{2-[5-Bromo-2-(2-chloro-6-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl^ 

25 benzoic acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(2-methyl-benzyloxy)-phenyl]-5-methyl-pyn-ol-1-yl}- 

benzoic acid ethyl ester using the appropriate benzyl bromide, however purification 
achieved using column chromatography on a SPE cartridge (20g) eluting in 20% EtOAc/^ 
hex. 

30 LC/MS t=4.30 min [MH*] 542/544/546. 

b) 3-{2-[5-Bromo-2-(2-chloro-6-fluoro-benzyloxy)-phenyl]-5-methyl-pyrroI-1 -yl^ 

benzoic acid 
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Procedure as for 3-[2-<54)ronrio-24>enzyloxy-i3henyl)-5-ntiethyl-pyrrol-1-yll-5-trifluorornethyl- 
benzoic acid. 

LC/MS t=4.06 min [MH*] 514/516/518. 

5 Example 1 65 3-r2-r5-Bromo-2-f 3.4.5-trifluoro-benzvloxv>-phenvn -S-methvl-Dvrrol-1 - 
vft-benzoic acid 

a) 3-{2-[5-Bromo-2-(3,4,5-trifluoro-ben2yloxy)-phenylJ-5-methyl-pyrrol-1-yl}-benzolc 
acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(2-methyl43enzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
10 benzoic acid ethyl ester using the appropriate benzyl bromide, however purification 

achieved using column chromatography on a SPE cartridge (20g) eluting in 20% EtOAc/f- 
hex. 

LC/MS t=4.35 min [MH*] 544/546. 

b) 3-{2-[5-Bromo-2-(3,4,5-tfifIuoro-beiizyloxy)-phenyq-5-methyl-pyrrol-1-yl>-benzoic 
15 acid 




Procedure as for 3-[2-(5-bromo-2-benzyloxy-phenyl)-5-methyl-pyrrol-1-yl]-5-trifluoromethyl- 
benzoic acid. 

LC/MS t=4.12 min [MH*] 516/518. 

20 

Example 1 66 3-f 2-r5-Bromo-2-f 2-bromo-5-fluoro-benzvloxv )-phenvn-5-methvl-Pvrrol- 
1-vft-benzoic acid 

a) 3-{2-t5-Bromo-2-(2-bromo-5-fluoro-ben^lo:)qr)-phenyll-5-methyl-pyrrol-1-yl}- 

25 benzoic acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(2-methyl-benzyloxy)-phenyl]-5-methyl-pynol-1-yl}- 

benzoic add ethyl ester using the appropriate benzyl bromide, however purification 
achieved using column chromatography on a SPE cartridge (20g) eluting in 20% EtOAc//- 
hex 

30 LC/MS t=4.45 min [MH*] 586/588/590. 

b) 3-{2-[5-Bromo-2-(2-bromo-5-fluoro-benzyloxy)-phenyll-5-methyl-pyrroi-1-yi>- 
betaoic acid 
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15 



20 



25 



30 



Procedure as for 3-[2-(5-bromo-243enzyloxy-phenyl)-5-methyl-pynrol-1-yll-5-trifluoromethyl- 
benzoic acid. 

LC/MS t=4.25 min [MH*] 558/560/562. 

Example 167 3-l2-r5-Bromo-2-f2.4-flinhloro-5-fluoro-benzvloxv>-Phenv n-5-inethvl- 
pvrrol-1 -vl>-ben2oic acid 

a) 3-{2-[5-Bromo-2-(2,4-dlchloro-5-fluoro-ben2yloxy)-phenyl]-5-methyl-pyrroI-1-yl}- 
benzoic acid etiiyl ester 

Procedure as for 3-{2-[5-bromo-2-(2-methyl-berizyloxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzolc add ethyl ester using the appropriate benzyl bromide, however purification 
achieved using column chromatography on a SPE cartridge (20g) eluting in 20% EtOAc/f- 
hex. 

LC/MS t=4.34 min 

b) 3-{2-[5-Bromo-2-(2,4-dichloro-5-fIuoro-benzyloxy)-phenyr|-S-methyl-pyrrol-1-yI}- 
benzoic 





Procedure as for 3-{2-(5-bromo-2-benzyloxy-phenyl)-5-methyl-pyrroH-yil-5-trifiuoromethyl- 
benzoic acid. 

LC/MS t=4.16 min 548/550/552. 

Example 168 3-f2-r5-Bromo-2-f2.4.5-trifluoro-benzvlo xvWphenvn-5-methvi-Pvrrol-1- 
vl^-benzoic acid 

a) 3-{2-[5-Bromo-2-(2A5-trifl«oro-benzyloxy)-phenyll-5-methyI-pyrrol-1-yl>-benzoic 
acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(2-methyl-benzyloxy)-phenyl]-5-methyl-py^•ol-1-yl^ 
benzoic add ethyl ester using the appropriate benzyl bromide, however purification 
achieved using column chromatography on a SPE cartridge (20g) eluting in 20% EtOAc//- 
hex. 

LC/MS t=4.11 min [MH*] 544/546. 

b) 3-{2-[5-Broino-2-(2,4,54rifluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoic 
acid 





Procedure as for 3-[2-(5-bromo-2-benzyloxy-phenyl)-5-methyl-pym)l-1-yll-5-trifluoromethyl- 
benzoic add. 
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^H-NMR (400MHz, CDCI3) 1.98 (3H, s), 4.68 (2H. s). 5.45-5.80 (1H, broad s). 6.03 (1H. d, 
J=3H2), 6.26 (1H, d, J=3Hz). 6.42 (1H, d. J=9Hz). 6.70-6.86 (2H. m), 6.93-7.05 (3H, m), 
7.21 (1H. d. J=2Hz), 7.72-7.75 (2H. m). 
LC/MS t=3.90 min [MH*] 516/518. 

5 

Example 169 3'^2"r5-BromO"2-(2'-fluoro-4-trifluoromethvhbenzvloxv)-phenvn'-5- 
methvl"Pvrroi-1 ■vlVbenzoic acid 

a) 3-{245-Bromo-2-(2-fluorO'4-trifluoromethyl-benzyloxy)-phenyq-5-methyl-^^ 

yl}-benzoic acid ethyl ester 

10 Procedure as for 3-{2-[5-bromo-27(2-rnethyl-benzyloxy)-phenyl]-5-methyl^^^ -yl^ 
benzoic acid ethyl ester using the appropriate benzyl bromide, however purification 
achieved using column chromatography on a SPE cartridge (20g) eluting in 20% EtOAc//- 
hex. 

LC/MS t=4,19 min [MH^ 576/578. 
IS b) 3-{2-[5-Bronio-2-K2-fiuoro-4-trifluoromethyl-benzy loxy)-phenyq-^-me^^^ - 

yl}-benzoic acid 




Procedure as for 3-[2-{5-bromo-2-benzyloxy-phenyl)-5-methyl-pyrrol-1-yll-5-trifluoromethyl- 
benzoic acid. 
20 LC/MS t=3.96 min [MH*1 548/550. 

Example 1 70 3-{245-Bromo-2 f 5-fluoro-24nethvl-benzvloxv)-phenvn-54iiethvl-pvrrol-' 
l-vft-benzoic acid 

a) 3-{2-[5-Bromo-2-(5-fluoro-2-methyl-benzyloxy)-phenyl]-5-methy l-pyrroM -y I}- 

25 benzoic acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(2-methyl-benzyloxy)-phenyl]-5-methyl-pyn'ol-1-yl}- 
benzoic acid ethyl ester using the appropriate benzyl bromide, however purification 
achieved using column chromatography on a SPE cartridge (20g) eluting in 20% EtOAc//- 
hex. 

30 LC/MS t=4.34 min [MH*1 522/524. 

b) 3-{2-[5-Bromo-2-(5-f luoro-2Hmethyi-benzyioxy)-phenyl]-5-methyl-pyrroi-1 -yl}- 

benzoic acid 
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Procedure as for 3-[2-(5-bromo-24)enzyloxy-phenyl)-5HTiethyli)yrrol-1-yll-54rifluoro^ 
benzoic acid. 

LC/IWIS t=4.1 1 min [MH*] 494/496. 

5 Example 1 71 3-l2-r5-Bromo-2-(2.3.4-trifluoro-ben2vloxv)-phenvn -5-methvl-pvrroM - 
vl^-benzoic acid 

a) 3^2-[5-Bromo-2-<2,3,4-trlfluoro-benzyloxy)-phenyQ-5-methyl-pyrrol-1-yl}-benzoic 
acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(2-metliyi-benzyloxy)-phenyi]-5-methyl-pyrrol-1-yl}- 
10 benzoic acid ethyl ester using the appropriate benzyl bromide, however purification 

achieved using column chromatography on a SPE cartridge (20g) eluting in 20% EtOAc/^ 
hex. 

LC/iy/lS t=4.31 min [MH*] 544/546. 

b) 3-{2-[5-Bromo-2-(2,3,4-trifluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzolc 
15 acid 




Procedure as for 3-[2-(5-bromo-2-benzyloxy-phenyi)-5-methyl-pym)l-1-yl]-5-trifluoromethyl- 
benzoic acid. 

LC/MS t=4.07 min [MH*1 514/516. 

20 

Example 1 72 3-f 2-r5-Bromo-2-(2-f luoro-6-trif luoromethvl-benzvtoxv>- Phenvn-5- 
methvl-pvrrol-l-vl^-benzoic acid 

a)3^2-[5-Bromo-2-(2-fIuoro-6-trifluoromethyl-benzyloxy)-phenyll-5-methyl-pyrrol-1- 

yl}-benzoic acid ethyl ester 

25 Procedure as for 3-{2-[5-bromo-2-(2-methyl-benzyloxy)-phenyl]-5-methyl-pyiTOI-1-yl}- 
benzoic acid ethyl ester using the appropriate benzyl bromide, however purification 
achieved using column chromatography on a SPE cartridge (20g) eluting in 20% EtOAc/h 
hex. 

LC/MS t=4.29 min [MH*] 576/578. 
30 b) 3-{2-[5-Bromo-2-(2-fluoro-6-trlf luoromethy l-benzyloxy)-phenyQ-5-methyl-pyrrol-1 - 

yl}-benzoic acid 
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Procedure as for 342-(54)roiTio-2-ber)zyloxyi3heriyl)-5-riiethyl-pyrrol-1-yll-5-trifluoromethyl- 
benzoic acid. 

LC/I\/IS t=4.04 min [MH*1 548/550. 

5 Example 1 73 3-/2-r5-Bromo-2-f 2-bromo-benzvloxvVphenvn-5-methv l-Dvrroi-1 MY- 
benzoic acid 

a) 3^2-[5-Bromo-2-(2-bromo-benzyloxy)-phenyl]-5-methyi-pyrrol-1 -yl}-benzoic acid 
ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(2-methyl-benzyloxy)-phenyl]-5-metlnyl-pyrrol-1-yl}- 
1 0 benzoic acid etiiyl ester using tlie appropriate benzyl bromide, however purification 

achieved using column chromatography on a SPE cartridge (20g) eluting in 20% EtOAc/A 
hex. 

LC/MS t=4.29 min 



15 b) 3-{2-[5-Bromo-2-(2-broino-beiuyloxy)-phenyil-5-methyl-pyrrol-1 -y l}-benzoic acid 



20 



25 



30 





Procedure as for 3-[2-(5-bromo-2-benzyloxy-phenyl)-5-methyl-pyrrol-1-yl]-5-trifluoromethyl- 
benzoic acid, however further purification was required using column chromatography on 
the Biotage® Horizon system on a 25S reverse phase column eluting in a gradient of 30- 
100% MeCN/HzO. 

LC/MS t=4.01 min [MH*] 540/542/544. 

Example 1 74 3-f 2-r5-Bromo-2-f 3-chloro-benzvloxvWphenvn-S-methvl-Pvrrol-1 -vD- 
benzolc acid 

a) 3-{2-[5-Bromo-2-(3-chloro-benzyloxy)-phenyll-5-methyi-pyrroM-yl}-benzoic 
ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(2-methyl-benzyloxy)-phenyl]-5-methyl-pyn'ol-1-yl}- 
benzoic add ethyl ester using the appropriate benzyl bromide, however purification 
achieved using column chromatography on a SPE cartridge (20g) eluting in 20% EtOAc//- 
hex. 

LC/MS t=4.39 min 

b) 3-{2-[5-Bromo-2-(3-chloro-benzyloxy)-phenyll-5-methyl-pyrrol-1 -yl}-benzoic acid 





Procedure as for 3-[2-(5-bromo-2-benzyloxy-phenyl)-5-methyl-pyrrol-1-yl]-5-trifluoromethyl- 
35 benzoic acid. 
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LC/MS t=4.18 min [MH*] 496/498. 

Example 175 3-f2-rS-Bromo-2-(2.4-dichloro-benzvloxvl-phenvn-5-methvl-Dvrrol-1 -vU- 
benzoic acid 

5 a) 3-{2-[5-Bromo-2-(2,4-dichloro-benzyloxy)-pheny ll-S-methy l-pyrroH -yl}-benzoic 
acid ethyl ester 

Procedure as for 3-{2-[5-bromo-2-(2-methyl-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}- 
benzoic acid ethyl ester using tlie appropriate benzyl bromide, however purification 
achieved using column chromatography on a SPE cartridge (25g) eluting in 20% EtO/Kdi- 

10 hex. 

LC/MS t=4.54 min [MH*] 558/560/562; 

b)3-{2-[5-Bromo-2-(2,4-dlchloro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl>-benzoic 
acid 




1 5 Procedure as for 3-[2-(5-bromo-2-benzyIoxy-phenyl)-5-methyl-pyrrol-1 -yl]-5-trif luoromethyl- 
benzoic acid, however further purification was required using the MDAP. 
^H-NMR (400MHz, CDCI3) 2.18 (3H. s), 4.74 (2H, s), 6.15 (1H, d. J=3Hz), 6.32 (1H. d, 
J=3Hz), 6.48 (1H, d, J=9Hz), 6.90 (1H, d, J=8Hz), 7.15 (1H, dd. J=2Hz, 8Hz), 7.18-7.23 
(2H, m), 7.32 (1H, d, J=2Hz). 7.35 (1H. t. J=8Hz), 7.40 (1H, d. J=2Hz), 7.78-7.81 (1H, m), 

20 7.99(1H,d, J=8Hz). 

LC/MS t=4.37 min [MH*] 530/532/534. 

Example 176 3-f2-r5-Bromo-2-fbenzvloxv)-phenvn-5-methvl-Pvrrol-1-vB-8- 

acetvlamlno-bergoic acid 
25 a) 3-{2-[5-Bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-6-«cetylamino>benzoic 

acid methyl ester 




1-(2-BenzyIoxy-5-bromo-phenyl)-pentane-1,4-dlone (0.1 Og, 0.277mtnol), 6-acetylamino-3- 
amino-benzoic acid methyl ester (0.063g, 0.305mmol) and p-TSA (cat.) In NMP (2ml) were 
30 heated in a sealed vessel at 1 50°C for 1 0 miuntes using microwaves. Upon cooling the 
reaction was diluted with EtaO and washed with dil. citric acid. The. organic layer was 
extracted and the aqueous layer washed with 3xEt20, the combined organic extracts were 
then washed with brine, dried over MgS04, filtered and concentrated in vacuo. The 
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residue was purified by chromatography on silica gel eluting in 20% EtOAc//-hex. This 
yielded a white solid (0.1 12g, 60%). 
LC/MS t=4.1 1 min [MH*] 533/535. 

b)3-{2-[5-Bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl>-6-acetylamlno-benzoic 
acid 




3-{2-[6-Bromo-2-(benzyloxy)-phenyll-5-methyl-pynrol-1 -yl}-6-acetylamino-benzoic acid ethyl 
ester (0.1 12g) was dissolved in MeOH (2ml) and heated with 2N NaOH (1ml) in a sealed 
vessel at 100*C for 30 minutes. Upon cooling the reaction was diluted with EtOAc and 
10 washed with dil. citric acid and brine, dried over MgS04, filtered and concentrated in vacuo 
to yield the title compound as a yellow solid (0.075g, 69%). 

^H-NMR (400MHz, CDCI3) 2.13 (3H, s), 2.23 (3H. s), 4.77 (2H, s), 6.12 (1H, d, J=3Hz), 
6.28 (1H, d, J=3Hz), 6.53 (1H, d, J=9Hz). 7.05-7.09 (2H, m), 7.16 (1H. dd, J=2Hz, 9Hz), 
7.20 (1H, dd, J=2Hz, 9Hz). 7.25-7.29 (3H+CDCI3, m), 7.40 (1H, d. J=2Hz). 7.74 (1H, d, 
15 J=2Hz), 8.60 (1H. d, J=9Hz), 10.90 (1H, s). 
LC/MS t=4.30 min [MH*] 519/521. 

Example 1 77 3-(2-r5-Bromo-2-( benzvioxv)-phenvll-5-meth vl-Dvrrol-1 1 .1 - 
dIfluoro-methoxvV-benzoic acid 
20 a) 2-Difluorometho]^-5-nitro-benzoic acid methyl ester 

Methyl-5-nitrosalicylate (ex Pfaltz and Bauer) (4.792g), sodium chlorodifluoroacetate 
(4.444g) and sodium carbonate (3.147g) were heated at lOO'C in DMF (97mL) for 2.5 
hours. Upon cooling, the mixture was partitioned between EfeO and water. The layers were 
25 separated and the aqueous phase was extracted further with Et20. The combined extracts 
were dried (Na2S04), filtered and evaporated to give the title compound, which was used 
without further purification. 

NMR (400MHz. CDCI3) 3.98 (3H. s). 6.72 (1H, t. J=73Hz), 7.45 (1H. d, J=9Hz), 8.42 

(1H. dd. J=3Hz, J=9Hz), 8.76 (1H, d. J=3Hz). 
30 b) 5-Amino-2-difluoromethoxy-benzoic acid methyl ester 
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2-Difluoromethoxy-5-nitro-benzoic acid methyl ester (2.5g,10 mmol) was hydrogenated at 
atmospheric temperature and pressure in methanol (50ml) with palladium on charcoal 5% 
wet (0.4g) for six hours. The reaction mixture was then filtered through high-flo and 
evaporated down to an oil which turned into a solid to give the tile compound (2.15g.99%). 

5 LC/MS t=2.51 min [MH+J 21 8. [MH"] 216 

c) 3-{2-[5-Bromo-2-(ben2yloxy)-phenyll-5-methyI-pyrrol-1 -yl)-6-(1 ,1 -dlfluoro- 

methoxy)-benzoic acid methyl ester 

Procedure as for 3-{2-I5-bromo-2-(benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-6-acetylamino- 
benzoic acid methyl ester using the appropriate amine, however purification achieved 
10 using column chromatography on the Biotage QUAD 4 system on a 25S column eluting in 
10%EtOAc/^hex. 
LC/MS t=4.19 [MH*] 542/544. 

d) 3-{2-[5-Bromo-2-(beiizyloxy)-phenyll-5-methy l-pyrrol-1 -y l>-6-(1 ,1 -difluoro- 
methoxy)-benzoic acid 




Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-6-acetylamino- 
benzoic acid. 

^H-NMR (400MHz, CDCI3) 2.15 (3H. s), 4.72 (2H. s). 6.13 (1H. d. J=3Hz), 6.30 (1H, d, 
J=3Hz), 6.55 (1H. d, J=9Hz), 6.59 (1H, t, J=75Hz), 7.03-7.10 (4H. m), 7.22 (1H. dd. 
20 J=3Hz. 9Hz), 7.25-7.31 (3H+CDCI3, m), 7.40 (1 H. d. J=3Hz), 7.68 (1 H. d, J=2Hz). 
LC/MS t=4.14 [MH*1 528/530. 

Example 178 3-f2-rS-Bromo-2-(benzvioxv)-Dhenvn-5-methvl-Dvrrol-1-vl VS-amino- 
benzoic acid 

25 a) 3-{2-(5-Bromo-2-(benzyloxy)-phenyll-5-methyl-pyrroi-1 -yl}-6-amlno-benzolc acid 
methyl ester 

Procedure as for 3^2-[5-bromo-2-(l)enzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-6-acetylamino- 
benzoic acid methyl ester using the appropriate amine, however purification achieved 
using column chromatography on the Biotage QUAD 4 system on a 25S column eluting in 
30 20% EtOAc/?-hex. 

LC/MS t=3.68 min [MH*] 491/493. 

b) 3-{2-[5-Bromo-2-(benzylojqr)-pheny Q-S-methyl-pyrroM -yl}-5-amino-benzoic acid 




-141 



wo 03/101959 



PCT/EP03/05790 



Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5- 
trifluoromethyl-benzoic acid. 

^H-NMR (400MHz. MeOD) 2.12 (3H. s). 4.86 (2H, s), 5.99-6.02 (1H. m), 6.19-6.22 (1H, 
m). 6.44-6.46 (1H. m). 6.68-6.72 (1H. m), 7.02-7.05 (1H. m). 7.12-7.32 (8H. m). 
5 LC/MS t=3.58 min [MH*] 477/479. 

Example 179 3-r2-(5-Bromo-2-benzvloxv-phenvn-5-methvl-Dvrrol-1 -v n-5-ethvlamino- 
benzoic acid 

a)3-{2-[5-Bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5-ethylamino-beiizorc 

10 acid methyl ester 

3-{2-[5-Bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-ylh5-amino-benzoic acid methyl 

ester (0.25g, 0.509mmol), potassium carbonate (0.01g, 0.509mmol), ethyl iodide (0.04ml, 
0.509mmol) and NMP (3ml) were heated in a sealed vessel using microwaves for 30 
minutes. Upon cooling the reaction was diluted with EtjO and washed with dilute citric 
15 acid, the orgaincs were extracted and the aqueous washed with 2xEt20. The combined 
organics were then washed with 2XH2O and brine, dried over MgS04, filtered and 
concentrated in vacuo. The residue was purified by chromatography on silica gel eluting 
with 1 0% EtOAc/lso-hexane. This yielded the title compound as a clear oil (0.036g, 14%). 

LC/MS t=4.16 min [MH*1 519/521. 
20 b) 3-{2-[5-Bromo-2-(benzyloxy)-phenyri-5-methyl-pyrrol-1 -yl)-5-etliylamlno-benzolc 

acid 




Procedure as for 3-[2-(5-bromo-2-benzyloxy-phenyl)-5-methyl-pynrol-1-yl]-5-trifluoromethyl- 

benzoic acid. 
25 LC/MS t=3.79 min [MH*1 505/507. 

Example 1 80 3-(2-r5-Bromo-2-(beiizvloxv^-phenvn-5-methv i-Pvrrol-1 -vi>-5-(1 .1 -dioxo- 

1 ^-isothiazolidin-2-vl^-benzolc acid 

a) 3-Amino-5-nitro-benzoic acid methyl ester 

30 To a solution of 3-amino-5-nltro-benzoic add (ex Avocado) (65 g, 357 mmol, 1 equiv) in 
MeOH (650 ml) at O'C was added SOCI2 dropwise (39 ml, 536 mmol, 1 .5 equiv). The 
resulting solution was allowed to warm to room temperature and stinred for 16 h. A further 
portion of SOCI2 (10 ml, 137 mmol, 0.4 equiv) was added dropwise and the solution was 
stin-ed at room temperature for 5 h, at 50*C for 2 h and then cooled to room temperature 

3 5 and concentrated in vacuo. The residue was dissolved in EtOAc and the organic phase 
washed with saturated NaHCOs solution, dried over MgS04 and concentrated in vacuo. 
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The solid residue was triturated with EtOAc//sa-hexane to give the title compound (55 g, 
78%). 

b) 3-(3-Chloro-propane-1-suifonylamino)-5-nitro-benzoic acid methyl ester 





5 To a solution of 3-amino-5-nitro-benzoic acid methyl ester (45 g, 229 mmol, 1 equiv) in 
CHaCla (450 ml) was added pyridine (18.5 ml, 229 mmol, 1 equiv), DMAP (100 mg. 0.8 
mmol, catalytic) and 3-chloropropanesulfonyl chloride (28 ml, 230 mmol). The resulting 
mixture was stinred for 40 h then diluted with EtOAc. The organic phase was diluted with 
2MN HCI. The resulting solid was filtered to give 3-(3-chloroi3ropane-1-sulfonylamino)-5- 

1 0 nitro-benzoic add methyl ester (23 g, 32%). The filtrate was separated and the organic 
phase was washed with saturated aqueous NaHCOa solution, dried over MgS04 and 
concentrated in vacuo. The residue was triturated with EtOAc and /sohexane to give a 
further 50 g (65%) of 3-(3-chloroi3ropane-1-sulfonylamino)-5-nitro-benzoic acid methyl ester, 
as a pale brown solid, which was used in the next step without further purification. 

15 LC/MS t = 3.1 1 min, [MH] = 335. 

c) 3-(1,1-{)ioxo-1^-«sothiazoiidin-2-yl)-5-nitro4ienzoic acid methyl ester 





To a solution of 3-(3-chloro-propane-1-sulfonylamino)-5-nitro-benzoic add methyl ester (73g, 

217 mmol, 1 equiv) in EtOH (600 ml) was added EtsN (60 ml, 430 mmol, 2 equiv) and the 

20 resulting mixture was refluxed for 3 h, cooled to naom temperature and concentrated in 

vacuo. The residue was dissolved in EtOAc, washed vwth 2M HCI, dried over MgS04 and 

concentrated in vacuo. The residue was triturated with /so-hexane and EtOAc to give 3-(1 ,1- 

dioxo-1^/sothiazolidin-2-yl)-5-nitro-benzoic add methyl ester (58 g, 88%), as a pale brown 

solid, which was used in the next step without further purification. 

25 LC/MS t = 2.78 min [M+H+NHa*] = 31 8.0 

3-Amino-S-f1.1-dioxo-l/-fSothlazolidin-2-vl^-benzoic acid methvi ester 

I 



c 



If 



V 



! 
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A flask was charged with 3-(1 ,l-clioxo-1^-/sothiazolidin-2-yl)-5-nltro-benzoic acid methyl 
ester (25 g, 83 mmol, 1 equiv) and 10% palladium (0) on charcoal (50% wet, 5 g, 10% 
w/w) and EtOH (500 ml). The resulting suspension was stinred under an atmosphere of 
hydrogen (atmospheric pressure) for 4 h after which time the catalyst was filtered off, 

5 through a pad of celite. The catalyst was washed three times with DMF and the combined 
organic layers were concentrated in vacuo. The residue was dissolved in EtOAc and 
filtered again through celite in order to remove residual catalyst. The organic phase was 
concentrated in vacuo. The residue was triturated with EtaO to give 3-amino-5-(1,1-dioxo- 
1^-/sothiazolidin-2-yl)-benzoic acid methyl ester (18 g, 80%). as a pale brown solid, which 

1 0 was used in the next step without further purification. 
LC/MS t = 2.16 min [MH^l = 271 

e) 3-<2-[5-Bromo-2-(benzyloxy)-phenyri-5-methyl-pyrrol-1 -yl>-5-(1 ,1 -dioxo-1 ^- 
isothiazolidin-2-yl)-benzoic acid methyl ester 

Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyl)-5-methyl-pynx)l-1-yl}-6-acetylamino- 
15 benzoic acid methyl ester, however purification achieved using column chromatography on 
the Biotage® QUAD 4 system on a 25S column elutlng in 50% EtOA<^^hex. 
LC/MS t=3.71 min [MH*] 595/597. 

f) 3-{2-[5-Bromo-2-(benzyloxy)-phenyll-5-methyl-pyrrol-1-yl)-5-(1,1-dloxo-1/^- 
isothiazolidin-2-yl)-benzoic acid 




Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyll-5-methyl-pyn-ol-1-yl}-6-acetylamino- 
benzoic acid. 

^H-NMR (400MHz. CDCI3) 2.20 (3H, s). 2.45 (2H, m), 3.33 (2H, t. J=7Hz), 3.43 (2H. t. 
J=7Hz). 4.75 (2H. s), 6.13 (1H. d, J=3Hz). 6.29 (1H. d. J=3Hz). 6.53 (1H. d, J=9Hz). 7.04 
25 (2H. dd. J=1 Hz, 8Hz), 7.1 0 (1 H, t, J=2Hz). 7.20 (1 H. dd. J=2Hz. 9Hz). 7.22-7.30 
(3H+CDCI3. m). 7.43 (1 H, d, J=2Hz). 7.49 (1 H. t, J=1 Hz), 7.77-7.79 (1 H, m). 
LC/MS t=3.82 min [MH*] 581/583. 

Example 181 3-l2-rS-Bromo-2-(ben2vloxv)-Dhenvn-5-meth vl-Pvrr oM -vR-5-(2-oxo- 

30 pvrrclidin-l-vn-benzoic acid 

a) 3-{2-[5-Bromo-2-(benzyloxy)-phenyll-6-methyl-py rrol-1 -y l}-5-(2-oxo-pyrroiidln-1 - 

yl)-benzoic acid methyl ester 

Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyll-5-methyl-pynrol-1-yl}-6-acetylamino- 
benzoic acid methyl ester using the appropriate amine, however purification achieved 
35 using column chromatography on the Biotage® QUAD 4 system on a 25S column eluting 
in 50% EtOAc/f-hex. 
LC/MS t=3.75 min [MH*] 559/561. 
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b) 3-{2-[6-Bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yI>-5-(2-oxo-pyrrolldin-1 - 
yl)-benzoic acid 




Procedure as for 3-{2-[5-bromo-2-(berizyloxy)-pheriyll-5-methyl-pyrrol-1-yl}-6-acetylamino- 
5 benzoic add. 

^H-NMR (400IVIHZ. CDCI3) 2.10 (2H, m), 2.20 (3H, s), 2.55 (2H, t, J=8Hz), 3.52 (2H, m), 
4.76 (2H, s), 6.13 (1H, d. J=3Hz), 6.30 (1H. d, J=3Hz). 6.52 (1H, d, J=9Hz), 7.00-7.03 (2H. 
m). 7.19 (1H, dd, J=2Hz, 9Hz). 7.25-7.29 (3H+CDCI3. m). 7.42 (1H, d, J=3Hz). 7.48-7.50 
(1H. m). 7.56 (1H, t, J=2Hz), 8.19-8.21 (1H, m). 
10 LC/MS t=3.88 min [MH*] 545/547. 

Example 1 82 3-(2-r5-Bromo-2-( benzvloxv)-phenvn-5-methv l-Dvrrol-1 -vl)-5-(2-oxo- 
piperidin-1-vl)-benzoic acid 

a) 3-Amino-5-(2-oxo-piperidin-1-yl)-benzoic acid methyl ester 

15 Prepared in an analogous manner to 3-amino-5-(2-oxo-pyrrolldin-1-yl)-benzoic acid metliyl 
ester using tlie appropriate amine. 

b) 3-{2-[5-Bromo-2-<benzyloxy)-phenyll-5-methyl-pyrrol-1 -y l}-5-(2-oxo-plperidin-1 -y 1)- 
benzolc acid methyl ester 

Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-plienyll-5-methyl-pynrol-1-yl}-6-acetylamino- 
20 benzoic acid metiiyl ester using tlie appropriate amine, iiowever purification achieved 
using column cliromatograpliy on the Biotage® QUAD 4 system on a 25S column eluting 
in 50% EtOAc//-hex. 
LC/MS t=3.94 min [MH*1 573/575. 

c) 3-{2-[S-Bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1 -y l}-5-(2-oxo-piperidin-1 -yl)- 
25 benzoic acid 




Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenylI-5-methyI-pynrol-1-yl}-6-acetylamino- 
Isenzoic acid. 

^H-NIWIR (400IVIHZ. CDCI3) 1.45-1.91 (4H. m). 2.15-2.22 (3H. m), 2.33-2.54 (2H, m), 2.89- 
30 3.33 (2H, m), 4.71-4.78 (2H, m), 6.09-6.14 (1H, m), 6.28-6.34 (1H. m), 6.51-6.55 (1H. m), 
7.02-7.30 (7H. m). 7.36-7.41 (1H. m). 7.59 (1H, t, J=1Hz), 7.87 (1H. t. J=1Hz). 
LC/MS t=3.61 min. 
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10 



15 



ihenvn-S-methvl-pvrrol-l-vft-S-amino-S- 



Example 183 3-l2-rS-Bromo-2-(bei 
methvl-benzoic acid 

a) 3-{2-[5-Bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5'amlno-6-methyl- 
benzoic acid methyl ester 

Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pyiTol-1-yl}-6-acetylaminc>- 
benzoic acid metiiyl ester using the appropriate amine. Iiowever purification actiieved by 
column cliromatograpliy on ttie Biotage® QUAD 4 system on a 25S column eluting In 20% 
EtOAc/A-hex. 

LC/m t=3.75 min (MH*] 505/507. 

b) 3-{2-[5-Bromo-2-(benzyloxy)-phenylI-5-methyl-pyrrol-1 -yl>-5-amino-6-methyl- 
benzoic acid 





Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-piienyi]-5-methyl-pyrrol-1-yl}-6-acetylamino- 
benzoic add. 

'H-mR (400iyflHz, CDCI3) 2.14 (3H,s). 2.37 (3H, s), 4.80 (2H. s). 6.09 (1H, d, J=3H2), 
6.27 (1H. d, J=3Hz). 6.41 (1H, d. J=2Hz), 6.45 (1H, d, J=9Hz), 7.07-7.11 (3H. m). 7.17 
(1H, ddi J=2Hz, 9Hz). 7.25-7.32 (4H, m), 7.37 (1H, d, J=2Hz). 
LC/MS t=3.79 min [MH*] 491/493. 



20 



25 



30 



Example 1 84 2-l2-rS-Bromo-2-(benzvloxv)-phenvn-5-methvl-Pvrrol-1 -vIV-i sonicotinic 
acid 

a) 2-{2-[5-Bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-isonicotinic acid ethyl 
ester 

Procedure as for 3-{2-[5-bromo-2-(ben2yloxy)-phenyll-5-methyl-pynrol-1-yl}-6-acetylamino- 
benzoic acid methyl ester using the appropriate amine, however purification achieved by 
column chromatography on a Biotage® 25M column eluting in 20% EtOAc//-hex. 
LC/MS t=4.1 1 min [MH*] 491/493. 

b) 2-{2-[5-Bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-isonicotinic acid 





Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pynx)l-1-yl}-5- 
trifluoromethyl-benzoic acid. 
LC/MS t=3.74 min [MH*] 463/465. 
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gxam ple 18S 3-l2-r5-Bromo-2-(bena/loxv)-Dhen vn-S-niethvl-Pvrrol-1-vl>-5- 
trifluoromethvl-benzoic acid 

a) 3-{2-[5-Bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl>-5-trifluoromethyl- 

benzoic acid methyl ester 

5 Procedure as for 3-{2-[5-brx>mo-2-(benzyloxy)-phenyll-5-methyl-pyrroH -yl}-6-acetylamino- 

benzolc acid methyl ester using the appropriate amine, however purification achieved 
using column chromatography on a Biotage® 25S column eluting in 5% EtOAc//-hex. 
LC/MS t=4.40 min [MH*1 544/546. 

b) 3-{2-[5-Bromo-2-(benzyloxy)-pheny q-5-methy l-pyrrol-1 -y l}-fr*'ffluoromethyl- 
10 benzoic acid 




3-{2^5-Bromo-2-(benzyloxy)-phenyll-5-methyl-pyn-ol-1-yl}-5-trifluoromethyl-benzoicacid 
ethyl ester (0.06g) was dissolved in EtOH (2ml) and stirred with 2N NaOH (1ml) at 120°C 
in a sealed vessel for 3 minutes using microwaves. The solvent was removed in vacuo, 
1 5 the residue taken up in DCM and washed with dil. citric acid. The organics were separated 
using a phase separator column with a NaS04 cartridge attached. The solvent was 
removed in vacuo and the residue freeze-dried in a MeCN/HzO solution to yield a yellow 
solid (0.049g, 86%). 

^H-NMR (400MHz. CDCI3) 2.17 (3H, s). 4.69 (2H. s), 6.17 (1H. d. J=3Hz). 6.32 (1H. d. 
20 J=4Hz), 6.52 (1 H, d. J=9Hz). 6.98-7.03 (2H, m), 7.22 (1 H, dd, J=3Hz, 9Hz), 7.23-7.31 
(3H+CDCI3, m), 7.41-7.45 (2H, m), 7.86-7.88 (1H. m), 8.17 (1H, s). 
LC/MS t=4.05 min [MH*1 530/532. 




1-[2-(Benzyloxy)-5-bromo-phenyll-pentane-1,4-d!one (0.12g, 0.322mmol), 5-amino-2- 
chloro-benzoic acid (0.062g, 0.365mmol) and p-TSA (cat.) in NMP (2ml) were heated in a 
sealed vessel at 150*»C for 10 miuntes using microwaves. Upon cooling the reaction was 
30 diluted with EtaO and washed with dil. citric acid. The organic layer was extracted and the 
aqueous layer washed with SxEtaO, the combined organic extracts were then washed with 
brine, dried over MgS04, filtered and concentrated in vacuo. The residue was purified by 
MDAP. This yielded the title compound as a white solid (0.04g, 24%). 
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^H-NMR (400MHz. CDCI3) 2.16 (3H. s), 4.72 {2H. s). 6.14 (1H. dd. J=1Hz, 3Hz). 6.29 (1H. 
d, J=3Hz), 6.54 (1H. d, J=9Hz). 6.97-7.03 (3H. m). 7.21-7.31 (5H. m), 7.44 (1H, d. J=3Hz), 

7.65 (1H, d, J=3Hz). 

LC/MS t=4.32 min [MH*] 496/498. 

5 

Example 187 3-f2-r5-Bromo-2-fbenzvloxv)-Dhenvn-S-methvl-Dvrrol-1-vft-5- 
acetvlamino-benzoic acid 




Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-6-chloro- 
10 benzoic add using the appropriate amine, however purification achieved using column 

chromatography on a SPE cartridge (25g) eluting in 5% MeOH/DCiy/I. 

^H-NIVIR (400MHz, MeOD) 2.07 (3H. s), 2.13 (3H, s), 4.78 (2H, s), 6.06 (1H, d, J=3Hz), 

6.21 (1H. d, J=3Hz), 6.65 (1H, d, J=9Hz), 7.09 (2H, d, J=7Hz). 7.18 (1H. dd. J=2Hz, 9Hz). 

7.22-7.31 (4H. m). 7.35 (1H, s). 7.51 (1H. s). 8.02 (1H. s). 
1 5 LC/MS t=3.71 min [MH"] 51 7/51 9. 

Example 188 3-(2-r5-Bromo-2-(benzvloxv)-phenvn-5-methvl-Pvrrol-1-vl>-6-methvl- 
benzoic acid 




20 Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyll-5-methyl-pynrol-1 -yl}-6-chloro- 
benzoic acid using the appropriate amine, however purification achieved using column 
chromatography on a SPE cartridge (25g) eluting in 20% EtOAc^Ahex. 
^H-NMR (400MHz. CDCI3) 2.15 (3H, s), 2.62 (3H, s). 4.77 (2H, s), 6.12 (1H. d, J=3Hz). 
6.30 (1H, d. J=2Hz). 6.52 (1H, d. J=9Hz). 7.00-7.04 (3H. m), 7.11 (1H, d, J=8Hz). 7.18 

25 (1 H. dd, J=2Hz, 9Hz). 7.22-7.29 (3H+CDCI3, m). 7.38 (1 H, d. J=3Hz). 7.77 (1 H. d. J=2Hz). 
LC/MS t=4.1 1 min [MH*] 476/478. 



Example 1 89 3-f 2-r5-Bromo-2-(benzvloxv)-phenvn-5-methvl-Pvrrol-1 -vlVS-fluoro- 
benzoic acid 
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Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-6-chloro- 
benzoic acid using the appropriate amine, however purification achieved using column 
chromatography on a SPE cartridge (lOg) eluting in 20% EtOAc/Ahex. 
5 ^H-HMR (400MHz. CDCI3) 2.13 (3H. s), 4.75 (2H. s), 6.12 (1H. d, J=3Hz). 6.29 (1H. d, 
J=3Hz). 6.55 (1H, d. J=9Hz). 6.95-7.01 (1H. m), 7.04-7.12 (3H. m), 7.22 (1H. dd, J=3Hz. 
9Hz). 7.25-7.32 (3H+CDCI3, m), 7.40 (1H, d, J=3Hz), 7.68 (1H, dd, J=3Hz, 7Hz). 
LC/MS t=4.00 min [MH^ 480/482. 

t 

10 Example 1 90 3-<2-f5-Bromo-2-<benzvloxvWDhenvn-5-methvl-Pvrrol-1 -vft-6-hvdroxv- 
benzoic acid 




Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pyn-ol-1-yl}-6-chloro- 
benzoic acid using the appropriate amine, however purification achieved using the MDAP. 
15 ^H-NMR (400MHz, CDCI3) 2.12 (3H, s), 4.80 (2H, s). 6.11 (1H, d, J=3Hz), 6.28 (1H. d, 
J=3Hz), 6.54 (1H. d. J=9Hz), 6.83 (IN, d, J=9Hz). 7.05-7.10 (3H, m), 7.19 (1H. d, J=3Hz. 
9Hz). 7.25-7.32 (3H+CDCI3, m), 7.37 (1H, d, J=2Hz), 7.56 (1H, d, J=2Hz), 10.51 (1H, 
broad s). 

LC/MS t=4.28 min [MH*] 478/480. 

20 

Example 1 91 3-f 2-r5-Bromo-2-f benzvloxv)-Dhenvn-5-niethv!-Pvrrol- 1 -vi>-6-methoxv- 
benzoic acid 

a) 3-{2-[5-Bromo-2-(benzyloxy)-phenyQ-5-methy l-pyrroH -yll-e-methcxy-benzoic acid 
methyl ester 

25 3-{2-(5-Bromo-2-(benzyloxy)-phenyl]-5-methyl-pyn'ol-1-yl}-6-hydroxy-benzolc acid (0.069g, 
0.144mmol), sodium hydride (0.048g, 2mmol) in anhydrous DMF were stinred at O'^C for 2 
hours, methyl iodide (0.1ml, 1 .44mmol) was added and the mixture was stirred under a 
nitrogen atmosphere for 3 hours. The solvent was removed /n vacuo and the residue 
taken up in EtOAc and washed with 2XH2O and brine. The organics were then dried over 

30 MgS04 and the solvent removed in vacuo. The residue was purified by column 

chromatography, using a SPE cartridge (lOg) eluting with 20% EtOAc//so-hexane. This 
yielded the title compound as a clear oil (0.037g, 52%). 
LC/MS t=3.81 min [MH*J 506/508. 

b) 3-{2-[5-Bromo-2-(benzyloxy)-phenyq-5-methyl-pyrrol-1 -yl>-6-methoxy-benzolc acid 
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Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5- 
trlfluoromethyl-benzoic add. 

^H-NMR (400MHz, CDCI3) 2.12 (3H, s), 4.04 (3H, s), 4.83 (2H, s), 6.11 (1H, d, J=3Hz), 
5 6.28 (1H, d. J=3Hz). 6.55 (1H, d, J=9Hz). 6.88 (1H, d. J=9Hz), 7.06-7.09 (2H. m). 7.12- 
7.18 (2H. m), 7.25-7.32 (4H+CDCI3, m), 7.97 (1H. d. J=3Hz). 
LC/MS t=3.65 min [MH*] 492/494. 

Example 192 3-f2-f5-Bromo-2-(benzvloxv)-Dhenvn-S-methvl-Dvrrol-1-vn-1-naphthoic 
10 acid 




Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyll-5-methyl-pynrol-1-yl}-6-chloro- 
benzoic acid using the appropriate amine, however purification achieved by column 
chromatography using a SPE cartridge (lOg) eluting in 30% EtOAc^Z-hex. 
15 LCMS t=3.95 min [ly/lhT] 512/514. 

Example 193 3-(2-r5-Bromo-2-(benzvloxv^-phenvn-5-methvl-Pvrrol-1-vl>-4-fluoro- 
benzoic acid 




20 Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyil-5-methyl-pyrrol-1 -yl}-6-chloro- 
benzoic acid using the appropriate amine, however purification achieved by column 
chromatography on a Biotage® 15M column eluting in 30% EtOAc//-hex. 
LC/MS t=3.79 min IMH*] 480/482. 

25 Example 194 3-f2-r5-Bromo-2-<benzv!oxv)-phenvn-5-methvl-Pvrrol-1-vR-5- 
propvlamlno-benzoic acid 
a) 3-Nitro-5-(propylamino) benzoic acid 
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15 



20 



25 





3^ino-5-nitrobenzoic acicl(500mg.2.7mmol) in 2-butanone (2ml) with potassium 

carbonate (SOOmg) was treated with 1-bromopropane (ImI.exess). 

The reaction mixture was then heated under reflux, under nitrogen for three hours, filtered 

and the residue washed with EtOAc (10ml).The organic layer was then washed with water 

(2x1 0ml), dried over magnesium sulphate, and chromatographed on a Water's sep- 

pack(IOg) giving the title compound (350mg,58%). 

LC/MS t=3.23 min 

b) 3-Amino-5-(propylamino)benzoic acid 



NH, 



V 



0 

3-Nitro-5-(propylamino) benzoic acid (350mg,1.5mmol) in methanol (15ml) and palladium 
on charcoal 5% wet, was hydrogenated at atmospheric temperature and pressure for 4 
hours. The reaction mixture was then filtered through high-flo and evaporated down to give 
the title compound (290mg, 1 00%). 
LC/MS t=2.14mln [MH+] 195 

c) 3^2-[5-Bromo-2-(benzyloxy)-phenyll-5-methyI-pyrrol-1-yl}-5-propylamino-benzoic 
acid 





30 



Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pynrol-1-yl}-6-acetylamino- 
benzoic acid methyl ester using the appropriate amine, however further purification was 
achieved using the MDAP. 
LC/MS t=3.91 min [MH*1 619/521. 

Example 195 3-l2-r5-Bromo-2-(2.4.6-trifluoro-benzvloxvVphenvn-S -methvl-PViTOl-1 - 

vft-6-(1 .1 -difluoro-methoxy^-benzolc acid 

a) 5-Bromo-2-(2,4,6-trifluoro-benzyloxy)-benzaldehyde 

5-Bromo-2-hydroxy-benzaldehyde (4g, 19.8mmol), 2,4,6-trifluoro-benzyl bromide (5g, 
21 .9mmol) and potassium carbonate (5.5g, 39.8mmol) were stirred in DMF (75ml) at 55''C 
under a nitrogen atmosphere overnight. Upon cooling the reaction mixture was diluted with 
EtOAc and washed with H2O. The organic layer was extracted and the aqueous layer 
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washed with SxEtOAc. The combined organic extracts were then washed with brine and 
dried over MgS04, filtered and concentrated in vacuo to yield the title compound as a white 
solid (6.95g. 100%). 
LC/MS t=3.50 min. 

S b) 1-[5-Bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyq-pentane-1,4-<lione 

2-(2,4,6-Trifluoro-benzyloxy)-5-bromo-benzaldehyde (6.95g, 20.15mmol), triethylamine (8. 
4ml, 60.43mmol), methyl vinyl ketone (1.71ml, 20.55mmol) and 3-ethyl-5-(2-hydroxyethyl)- 
4-ethylthiazolium bromide (1.52g, 6.04mmol) were stined at refluxed in EtOH (15ml) under 
a nitrogen atmosphere for 21 hours. Upon cooling the reaction mixture was diluted vwth 
10 EtOAc and washed with saturated NH4CI. The organic layer was extracted and the 

aqueous layer washed with SxEtOAc. The combined organic extracts were then washed 
with saturated NaHCOa and brine and then dried over l\/lgS04, filtered and concentrated in 
vacuo. The residue \a»s purified by chromatography on silica gel eluting with 20% 
EtOAc/iso-hexane. This yielded the title compound as an off white solid (5.77g. 70%). 

15 LC/MS t=3.58 min [MH*] 41 5/41 7. 

c) 3-{2-[5-Bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyll-6-methyl-pyrrol-1 -yl}-6-(1 ,1 - 

dlfluoro-methoxy)-benzoic acid methyl ester 

Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pynrol-1-yl}-6-acetylamino- 
benzoic acid methyl ester using the appropriate amine, however purification achieved 
20 using column chromatography on the Biotage® Horizon system on a 25S column eluting in 
a gradient of 5-20% EtOAc/A-hex. 
LC/MS t=4.09 min [MH*] 596/598. 

d) 3-{2-[6-Bromo-2-(2,4,6-trif!uoro-benzyloxy)-phenyl]-5-methy I-pyrroM -yl>-6-(1 ,1 - 
difluoro-methoxy)-benzolc acid 



25 




Procedure as for 3-[2-(5-bromo-2-benzyloxy-phenyl)-5-methyl-pyrrol-1-yll-5-trifluoromethyl- 
benzolc acid, however further purification was required using column chromatography on 
the Biotage® Horizon system on a 25S reverse phase column eluting in a gradient of 30- 
100% MeCN/HzO. 

30 ^H-NMR (400MHz, CDCI3) 2.14 (3H, s), 4.73 (2H, s). 6.07 (1 H, d. J=3Hz). 6.21 (1 H, d, 
J=3Hz), 6.59 (1H. t, J=75Hz), 6.62-6.69 (2H, m). 6.74 (1H. d. J=9Hz). 7.08-7.16 (2H, m). 
7.25-7.32 (2H+CDCI3. m). 7.71 (1H. d, J=2Hz). 
LC/MS t=3.79 min [MH*] 582/584. 

35 Example 1 96 3-f 2-r5-Bromo-2-f 2.4.6-trifluoro-benzvloxv^-plienvn-5-methvl-Pvrrol-1 - 
vft-5-trifluoromethvi-benzoic acid 

a) 3-{2-[5-Bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyl]-5-methyl-pyrroI-1-yl}- 

trifluoromethyl-benzoic acid metiiyl ester. 
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Procedure as for 3-{2-[6-bromo-2-(benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-6-acetylamino- 

benzoic acid methyl ester using the appropriate amine, however purification achieved 

using column chromatography on the Biotage® Horizon system on a 25S column eluting in 

a gradient of 5-20% EtOAc/^hex. 

5 LC/MS t=4.28 min [MH*] 598/600. 

b)M2^5-Bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyr|-5-methyl-pyrrol-1-yl}-6- 

trifluoromethyl-benzoic acid 




Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyll-5-methyl-pyn-ol-1-yl}-5- 
10 trifluoromethyl-benzoic acid. 

^H-NMR (400MHz. CDCI3) 2.16 (3H. s). 4.71 (2H, s), 6.10 (1H. d. J=3Hz). 6.22 (1H, d. 
J=3Hz), 6.62 (2H. t, J=9Hz). 6.73 (1H. d. J=9Hz). 7.28 (IN, dd, J=2Hz. 9Hz). 7.34 (1H.d. 
J=3Hz). 7.42 (1H. s). 7.90 (1H, s), 8.21 (IH.s). 
LC/MS t=3.98 min [MH*] 584/586. 

15 

Example 1 97 3-f 2-rS-Bromo-2-f 2.4.6-trifluoro-benzvloxv^phenvn-S-niethvI-pvrrol-l - 
vlV^-amino-benzoic acid 

a)3-{245-Bromo-2-(2,4,6-trifluoro-benzyioxy)-plienyll-5-methyl-pyrrol-1-yl}-5-amino- 

benzoic acid methyl ester 

20 Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pynrol-1 -yl}^cetylamino- 
benzoic acid methyl ester using the appropriate amine, however purification achieved 
using column chromatography on the Biotage® Horizon system on a 25S column eluting in 
a gradient of 20-60% EtOAc/f-hex. 

LC/MS t=3.89 min [MM*] 545/547. 
25 b) 3-{2-[5-Bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyl]-5-metliyl-pyrroM -yi}-5^mino- 

benzoic acid 




Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pyn'oI-1-yl)-5- 
trifluoromethyl-benzoic acid. 
30 ^H-NMR (400MHz. CDCI3) 2.1 3 (3H. s). 4.81 (2H. s), 4.90-6.00 (2H. broad s). 6.03 (1 H. d. 
J=3Hz), 6.25 (1H. d, J=3Hz), 6.47 (1H, t. J=1Hz). 6.65 (2H, t. J=8Hz). 6.77 (1H. d. J=9Hz). 
7.19-7.25 (3H. m). 7.28-7.31 (1H. m), 
LC/MS t=3.54 min [MH*] 531/533. 
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Example 1 98 3-f 2-rS-Bromo-2-<2.4.6-trifluoro-benzvloxv)-Dhenvn -S-methvl-Dvrrol-1 - 
vft-S-(1 .1 -dioxo-1 /-isothiazolidin-2-v»-benzoic acid 

a) 3-{2-[5-Bromo-2-(2,4,6-trlfluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5-(1,1- 

5 dioxo-1^-isothiazolidin-2-yl)-benzoic acid methyl ester 

Procedure as for 3-{245-lxomo-2-(benzyloxy)-plienyll-5-methyl-pyrrol-1-yl}-6-acetylamino- 
t)enzoic acid methyl ester using tiie appropriate amine, however purification achieved 
using column chromatography on the Biotage® Horizon system on a 25S column eluting in 
a gradient of 20-60% EtOAc//-hex. 

10 LC/MS t=3.89 min {MH*1 649/651 . 

b) 3-{2-[5-Bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyll-5-methy i-py iToi-1 -yl>-5-(1 ,1 - 

dioxo-1 /^-lsothiazoiidin-2-yl)-benzoic acid 




Procedure as for 3-{2-[5-bromo-2-(l)enzyloxy)-phenyll-5-methyl-pynrol-1-yl}-5- 
1 5 trifluoromethyl-benzoic acid, however further purification was required using column 

chromatography on the Biotage® Horizon system on a 25S reverse phase column eluting 
in a gradient of 30-1 00% MeCN/HzO. 

^H-NMR (400MHz, CDCI3) 2.18 (3H, s), 2.45-2.55 (2H. m), 3.36 (2H. t. J=8Hz), 3.60 (2H, t. 
J=7Hz), 4.76 (2H, s). 6.05 (1H. d, J=3Hz). 6.21 (IN, d, J=3Hz), 6.63 (2H. t, J=8Hz). 6.75 
20 (1 H, d, J=9Hz), 7.1 1-7.14 (1H,m). 7.25-7.30 (IH+CDCI3. m), 7.32 (1H, d. J=3Hz), 7.50- 
7.52 (1H,m), 7.77 (1H,m). 
LC/MS t=3.56 min [MH*] 635/637. 

Example 1 99 3-l2-r5-Bromo-2-(2.4.6-trifiuoro-benzvloxv^phenvn-5-meth vl-pvrrol-1 - 

25 Y*^'5-t2-oxo-pvrrolidin-1 -vl)-benzoic acid 

a) 3-{2-[5-Bromo-2-(2,4,6-trlfluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5-(2-oxo- 

pyrroiidin-1-yl)-benzoic acid methyl ester 

Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pym)l-1-yl}-6-acetylamino- 
benzoic acid methyl ester using the appropriate amine, however purification achieved 
30 using column chromatography on the Biotage® Horizon system on a 25S column eluting in 
a gradient of 20-60% EtOAc/Ahex. 
LC/MS t=3.92 min [MH*] 613/615. 

b) 3-{2-[5-Bromo-2-(2,4,6-trifluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-S-(2-oxo- 
pyrroildin-1-yl)-benzoic acid 
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Procedure as for 3-{2-[5-bromo-2-(benzyIoxy)-phenyl^5-methyl-pyrrol-1-yl^5- 
trifluoromethyl-benzoic acid. 

'H-NMR (400MHz. d6-DMSO) 2.06 (3H. s), 2.47-2.55 (4H, m). 3.68-3.76 (2H. m). 4.79 
5 (2H. s). 6.00-6.04 (1H. m), 6.15 (1H. d, J=3Hz). 7.01 (1H. d. J=9Hz). 7.13-7.25 (4H. m). 
7.37 (1H, d, J=9Hz), 7.57 (1H, s), 8.12 (1H, s). 
LC/MS t=3.60 min [MH*! 599/601. 

Example 200 3-(2-r5-Bromo-2-f 2.4.6-trifluoro-benzvloxv^phe nvn-S-methvl-Dvrrol-1 - 

10 v»-5-aniino-6-methvl-benzoic acid 

a) 3-{2-[5-Bromo-2-(2A6-trifluoro-benzyloxy)-phenyQ-5-methyl-pyrrol-1-yl>-5-amlno- 

6-methyl-benzoic acid metliyi ester 

Procedure as for a^2-I5-bromo-2-(benzyloxy)-phenyll-5-methyl-pynroH-yl^6-aGetylamino- 
benzoic acid methyl ester using the appropriate amine, however purification achieved 
1 5 using column chromatography on the Biotage® Horizon system on a 25S column eluting in 
a g radlent of 20-60% EtOAc/Wiex. 
LC/MS t=3.93 min [MH*] 559/661 . 

b) 3-{2-[5-Bromo-2-(2,4,6-trlfluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5-amino- 
6-methyl-benzoic acid 




Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl)-5- 
trifluoromethyl-benzoic acid, however further purification was required using column 
chromatography on the Biotage® Horizon system on a 25S reverse phase column eluting 
in a gradient of 30-1 00% MeCN/HaO. 
25 'H-NMR (400MHz, CDCI3) 2.12 (3H. s). 2.39 (3H, s), 4.82 (2H, s). 6.02 (1H, d, J=3Hz), 
6.22 (1H. d. J=3Hz). 6.45 (1H, s), 6.61-6.71 (2H, m), 6.77 (1H. d, J=9Hz). 7.17 (1H. s), 

7.19-7.32 (2H+CDCI3. m). 
LC/MS t=3.55 min [MH*] 545/547. 

30 Example 201 3-f 2-r5-Bromo-2-f 2.4.6-trifluoro-benzvloxv ^-phenvn-S-methvl-pvrroi-1 - 
vlV^-fluoro-benzoic acid 
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Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-6-chloro- 
benzoic acid using the appropriate amine, however purification achieved using column 
chromatography on the Biotage® QUAD 4 system on a 25S column eluting in 25% 
5 EtOAc/^hex (+AcOH). 

^H-NMR (400MHz. CDCU) 2.12 (3H. s), 4.77 (2H, s), 6.07 (1H. d. J=3Hz), 6.20 (1H, d. 
J=3Hz). 6.65 (2H, t. J=9Hz). 6.74 (1H, d, J=9Hz), 6.99-7.06 (1H, m), 7.08-7.14 (1H. m). 
7.25-7.32 (2H+CDCI3, m), 7.68-7.72 (1H. m). 
LC/MS t=3.78 min [MH*1 634/536. 

10 

Example 202 3-(2-r5-Bromo-2-(2.4.6-trifluoro-benzvloxv)-Phenvn-5-methvl-pvrrol-1 - 
vl)-6-hvdroxv-benzoic acid 




Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pyn-ol-1-yl}-6-chloro- 
1 5 benzoic acid, however purification achieved using column chromatography on the Biolage' 

QUAD 4 system on a 25S column eluting in 40% EtOAc/Ahex (+AcOH). 

^H-NMR (400MHz, MeOD) 2.05 (3H, s). 4.81 (2H, s), 5.96 (1H. d, J=3Hz), 6.08 (1H. d. 

J=3Hz). 6.78 (1H, d. J=9Hz). 6.81-6.91 (4H. m). 6.99 (1H, dd, J=2Hz. 9Hz), 7.23 (1H. s), 

7.29 (1H. dd. J=2Hz, 9Hz). 7.42 (1H, d, 2Hz). 
20 LC/MS t=4.18 min [MH*] 532/534. 

Example 203 3-f 2-r5-Bromo-2-^2.4.6-trifluoro-benzvloxv)-phenvn-5-methvl-Pvrrol-1 - 
vl>-naphthalene-1-carboxvlic acid 




25 Procedure as for 3-{2-|[5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pynrol-1 -yl}-6-chloro- 
benzoic acid using the appropriate amine, however purification achieved using column 
chromatography on the Biotage® QUAD 4 system on a 25S column eluting in 25% 
EtOAc/f-hex (+AcOH). 
LC/MS t=3.95 min [MH*] 566/568. 
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10 



Example 204 3-(2-rS-Bromo-2-(2.4.6-trifluoro-benzvlo; 
vft-4-fluoro-benzoic acid 



l-Dhenvn-5-methvl-Dvrrol-1 - 




Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-6-chloro- 
benzoic add using the appropriate amine, however purification achieved using column 
chromatography on the Biotage® QUAD 4 system on a 25S column eluting in 25% 
EtOAc//-hex (+AcOH). 
LC/MS t=3.75 min [MH*] 534/536. 

Example 205 34245-Broniio-2-(2A6-trffluoro-benzvloxv )-phenjdI- 5-nriethvl-pviTol-l 
vR-6-chloro-benzoic acid 





15 



20 



25 



Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyll-5-methylrpyn-ol-1-yl}-6-chloro- 
benzoic acid using the appropriate amine, however purification achieved using column 
chromatography on the Biotage® QUAD 4 system on a 25S column eluting in 25% 
EtOAc/Ahex (+AcOH). 
LC/MS t=3.89 min [MH*1 550/552. 



Example 206 3-(2-r5-Bromo-2-f2.4.6-trifluoro-benzvto] 
vl^-5-acetvlamino-benzoic acid 



l-phenvn-5-methvl-pviTol-1 




Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-6-chloro- 
benzoic acid using the appropriate amine, however purification achieved using column 
chromatography on the Biotage® QUAD 4 system on a 25S column eluting in 40% 
EtOAc/f-hex (+AcOH). 
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^H-NMR (400MHz. MeOD) 2.11 (6H, s), 4.76 (2H, s), 6.0 (IH. d, J=3Hz), 6.12 (1H, d, 
J=3Hz). 6.79-6.88 (3H, m), 7.24-7.31 (3H. m), 7.49 (IH, s), 8.07 (1H. s). 
LC/MS t=3.53 min [MH*1 573/575. 



5 Example 207 3-f 2-r5-Bromo-2-(2.4.6-trifluoro-benzvloxv)-phenvn-5-methvl-Dvrrol-1 
vft-6-methvl-benzoic acid 



10 



15 





Procedure as for 3-{2-[5-bromo-2-(benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-6-chloro- 
benzoic acid using tlie appropriate amine, liowever purification achieved using column 
chromatograpliy on tlie Biotage® QUAD 4 system on a 25S column eluting in 25% 
EtOAc//-hex (+AcOH). 

^H-NMR (400MHz, CDCI3) 2.13 (3H, s). 2.64 (3H, s), 4.76 (2H, s), 6.07 (IH, d, J=3Hz), 
6.23 (IH, d, J=3Hz), 6.61-6.70 (2H, m), 6.74 (IH. d, J=9Hz). 7.00 (IH, dd, J=2Hz, 8Hz), 
7.13 (IH, d, J=9Hz), 7.23-7.29 (2H+CDCI3. m). 7.76 (1H. d, J=2Hz). 
LC/MS t=3.81 min [MH*] 530/532. 



Example 208 3-f2-rS-Bromo-2-(4-fluoro-benzvloxv)-phenvn-5-methvl-Pvrrol-1-vlV-6- 
chloro-benzoic acid 

a) 5-Bromo-2-(4-fluoro-benzyloxy)-benzaldehyde 

Procedure as for 2-benzyloxy-5-chloro-benzaldehyde using the appropriate benzyl 
bromide to give the title compound. 
LCMS t=3.60 min. 

b) 1 -[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione 

Procedure as for 1-[5-chloro-2-(benzyloxy)-phenyl]-pentane-1 ,4-dione to give the title 

compound. 
LC/MS t=3.57mln 

c) 3-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl)-6-chloro- 
benzoic acid 



CO,H 



20 



25 



30 





1- [5-Bromo-2-(4-fluoro-benzyIoxy)-phenyll-pentane-1 ,4-dione (0.1 5g, 0.40mmol), 5-amino- 

2- chloro-benzoic acid (0.068g. 0.40mmol) and p-TSA (cat) in NMP (2ml) were heated in a 
sealed vessel at 180°C for 15 minutes using microwaves. Upon cooling the reaction was 
diluted with CH2CI2 (25ml) and shaken with dil. HCI (1ml). The organics were separated 
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using a phase separator column with a NaS04 cartridge attached and concentrated. The 
residue was purified by column chromatography using a Si SPE cartridge (5g) eluting in 0- 
50% EtOAc/Ahex. to give the title compound (133mg, 65%). 
^H-NMR (400MHz, CDCI3) 2.15 (3H, s), 4.68 (2H, s), 6.13 (1H. d, J=3Hz), 6.27 (1H. d, 
5 J=3Hz). 6.54 (1 H, d. J=9Hz), 6.94-7.05 (5H. m). 7.22-7.31 (2H. m). 7.45 (1 H, d, J=2.5Hz), 

7.63 (1H. d, J=2.5Hz). 

LC/MS t=4.24 min [MH*1 514/516/518. 

Example 209 3-(2-r5-Bromo-2-(4-fluoro-benzvloxv)-phenvn-5-methvl-pv rrol-1-vlV^- 
10 fluoro-benzoic acid 




1- [5-Bromo-2-(4-fluoro-benzyloxy)-phenyll-pentane-1.4-dione (0.1 Og, 0.26mmol), 5-amino- 

2- fluoro-benzoic acid (0.041 g, 0.26mmol) and p-TSA (cat.) in NMP (1ml) were heated in a 
sealed vessel at 180°C for 10 minutes using microwaves. Upon cooling the reaction was 

15 diluted with EtOAc (25ml) and washed with dil. NaHCOg, dil. HCI and brine, dried (MgS04), 
filtered and concentrated. The residue was purified by MDAP to give the title compound 
(60mg, 46%). 

^H-NMR (400MHz, d6-DMS0) 2.06 (3H, s). 4.84 (2H, s). 6.06 (1H, dd, J=1, 3Hz). 6.22 
(1H, d. J=3Hz). 6.83 (1H, d. J=9Hz). 7.12-7.22 (4H. m). 7.24-7.35 (4H. m). 7.41-7.45 (1H, 
20 m), 13.40 (1H,s). 

LC/MS t=4.06 min [MH*1 498/500. 

Example 21 0 3-(2-r5-Bromo-2-<4-fluoro-benzvloxv)-phenvn -S-methvl-Dvrrol-1 -vl^-S- 
methvl-benzoic acid 




1-[5-Bromo-2-(4-Fluoro-benzyloxy)-phenyl]-pentane-1,4-dione (0.1 Og, 0.26mmol), 5- 
amino-2-methyl-benzoic acid (0.04g, 0.26mmol) and p-TSA (cat.) in NMP (1ml) were 
heated in a sealed vessel at 180°C for 10 minutes using microwaves. Upon cooling the 
reaction was diluted with EtOAc (25ml) and washed with dil. NaHCOa, dil. HCI and brine, 
30 dried (MgS04), filtered and concentrated. The residue was purified by MDAP to give the 
title compound (44mg, 34%). 

^H-NMR (400MHz, d6-DMS0) 2.05 (3H, s). 2.50 (excess, s), 4.84 (2H, s). 6.04 (1H. dd, 
J=1. 3Hz). 6.20 (1H, d, J=3Hz), 6.81 (1H. d, J=9Hz), 7.08-7.19 (5H, m). 7.21-7.32 (3H, m), 
7.45 (1H, d, J=2Hz), 12.95 (1H, s). 
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LC/MS t=4.05 min [MH^ 494/496. 

Example 21 1 342-r5-Bromo-2-f4-fluoro-benzvloxv)"Phenvn-S-methvl-Pvrrol-1"Vl>"6- 

hvdroxv-benzoic acid 



5 




1- [5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1.4-dione (0.30g, 0.78mmol), 5-amino- 

2- hydroxy-benzoic acid (0.1 20g, 0.78mmol) and p-TSA (cat.) in NMP (3ml) were heated in 
a sealed vessel at ISO^'C for 10 minutes using microwaves. Upon cooling the reaction was 
diluted with EtOAc (25ml) and washed with dil. NaHCOa, dil. HCI and brine, dried (MgS04). 

10 filtered and concentrated. The residue was purified by MDAP to give the title compound 
(78mg,20%). 

^H-NMR (400MH2. CDCI3) 2.12 (3H, s), 4.74 (2H, s), 6.11 (1H, dd, J=1, 3Hz), 6.27 (1H, d, 
J=3Hz), 6.54 (1H, d. J=9Hz). 6.82 (1H. d. J=9Hz), 6.96-7.02 (2H, m), 7.03-7.08 (3H, m), 
7.21 (1H. dd. J=3. 9Hz), 7.39 (1H. d. J=3Hz), 7.53 (1H, d. J=3Hz), 10.60 (1H, s). 
1 5 LC/MS t=4.87 min [MHl 494/496. 

Example 21 2 3-(2-r5-Bromo-2'-f 4-fluoro-benzvloxv)-phenvll-5-methvl"Pvrrol-1 »vll-5- 
acetvlamino-benzoic acid 




20 1-[5-Bromo-2-(4-fluoro-benzyIoxy)-phenyl]-pentane-1,4-dione (0.30g, 0.78mmol), 3- 
acetylamino-5-amino-benzoic add (0.1 53g, 0.78mmol) and p-TSA (cat.) in NMP (3ml) 
were heated in a sealed vessel at 180°C for 10 minutes using microwaves. Upon cooling 
the reaction was diluted with EtOAc (25ml) and washed with dil. NaHCOs, dil. HCI and 
brine, dried (MgS04), filtered and concentrated. The residue was purified by MDAP to give 

25 the title compound (89mg, 21%). 

^H-NMR (400MHz. d6-DMSO) 2.03 (3H, s), 2.07 (3H. s), 4,83 (2H. s), 6.06 (1H. dd, J=1. 
3Hz). 6.23 (1H, d. J=3Hz). 6.82 (1.H. d. J=9Hz), 7.09-7,21 (6H. m), 7.30 (1H. dd. J=3. 
9Hz), 7.59 (1H, d, J=3Hz), 8.09 (1H, m), 10.10 (1H. s), 13.10 (1H. s). 
LC/MS t=3.69 min [MH] 537/539. 

30 

Example 21 3 3-(2-rS-Bromo-2-f 4-fluoro-benzvloxv)-phenvn-SHTiethvl-pvrroM -vll-1 - 
napthoic acid 
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1-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1,4-dione (0.10g, 0.26mmol), 3-amino- 
napthaIene-1-carboxylic acid (0.049g, 0.78nnmol) and p-TSA (cat.) in NMP (1ml) were 
heated in a sealed vessel at ISO^'C for 10 minutes using microwaves. Upon cooling the 
5 reaction was diluted with EtOAc (25ml) and washed with dil. NaHCOs, dil. HCI and brine, 
dried (MgS04), filtered and concentrated. The residue was purified by MDAP to give the 
title compound (79mg, 56%). 

^H-NMR (400MHz. c/6-DMSO) 2.12 (3H. s). 4.76 (2H, s), 6.12 (1H, dd. J=1, 3Hz), 6.27 
(1H. d. J=3Hz), 6.73 (1H. d. J=9H2). 6,99-7.08 (4H. m), 7.27 (1H, dd, J=3. 9Hz), 7.34 (1H, 
10 d, J=3Hz). 7.56-7.69 (2H, m), 7.76 (1H. d, J=3Hz), 7.86-7.91 (2H, m), 8.86 (1H. d. J=9Hz), 
13.25 (1H,s). 

LC/MS t=4.21 min [MH"] 530/532. 

Example 214 3-(2-r5-Bromo-2-{4"fluoro-benzvloxv)-phenvn-^"methvl-pvrrol-1 -vIM- 
15 fluoro-benzoic acid 




1-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyll-pentane-1,4-dione (0.1 Og, 0.26mmol), 3-amino- 
4-fluoro-benzoic acid (0.041 g, 0.26mmol) and p-TSA (cat.) in NMP (1ml) were heated in a 
sealed vessel at 180°C for 10 minutes using microwaves. Upon cooling the reaction was 
20 diluted with EtOAc (25ml) and washed wHh dil. NaHCOs, dii. HCI and brine, dried (MgS04), 
filtered and concentrated. The residue was purified by MDAP to give the title compound 
(36mg. 27%). 

^H-NMR (400MHz. cf6-DMSO) 2.01 (3H, s), 4.85 (2H, dd. J=12Hz). 6.09 (1H. d. J=3Hz). 
6.27 (1H. d. J=3Hz). 6.83 (1H, d, J=9Hz). 7.11-7.24 (5H. m), 7.31 (1H, dd, J=3. 9Hz). 7.40 
25 (1H. t, J=9Hz). 7.60 (1H, dd, J=2, 8Hz), 7.92-7.97 (1H, m), 13.25 (1H. s). 
LC/MS t=4.01 min [MH] 496/498, 

Example 21 5 3-f 2-r5"Bromo-2-(4*fluoro-benzvloxv)-phenvn-5-miethvl-Pvrrol"1 -vIVS- 
acetvlamino-benzoic acid 

30 a)3-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyq-5-methyl-pyrrol-1-yl}-6-ac 
benzoic acid methyl ester 

1-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1,4-dione (0.1 Og. 0.26mmol), 2- 
acetylamlno-5-amino-benzoic acid methyl ester (0.055g, 0,26mmol) and p-TSA (cat) in 
NMP (1ml) were heated in a sealed vessel at 180''C for 10 minutes using microwaves. 
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Upon cooling the reaction was diluted with EtOAc (25ml) and washed with dil. NaHCOs, dil. 
HCI and brine, dried (MgS04). filtered and concentrated. The residue was purified by 
column chromatography using a Si SPE cartridge (5g) eluting in 1-20% EtOAc//-hex. to 
give the title compound (96mg, 66%). 
5 LC/MS t=3.85 min [MH*] 551/563. 

b) 3-{2-[5-Bromo-2^4--fluorO'-benzyloxy)-phenyl]-5Hiiethyl-pyrrol-1-yl}-6^^ 
benzoic acid 




34245-Bromo-2-(4-fluoro-ben2yloxy)-phenyll-5-methyl-pynrol-1-yl}-6-acetylamino-benz^ 
10 acid methyl ester (0.095g, 0.17mmol) was dissolved in methanol (6ml) and 2M NaOH 

(0.6ml) and was heated in a sealed vessel at lOO'^C for 60 seconds in a microwave. Upon 
cooling the reaction was concentrated in vacuo, diluted with CH2CI2 (5ml) and shaken with 
dil. HCI (1ml). The organics were separated using a phase separator column with a 
Na2S04 cartridge attached and concentrated to give the title compound (93mg, 100%). 
15 ^H-NMR (400MHz. CDCI3) 2.01 (3H. s), 2.20 (3H, s). 4.68 (2H. s), 6.1 1 (1H, d, J=3Hz). 
6.27 (1H, d, J=3Hz), 6.53 (1H, d, J=9Hz). 6.93-7.00 (2H. m), 7.01-7.07 (2H, m), 7.12 (1H. 
dd. J=3, 9Hz), 7.19 (1H, dd. J=3, 9Hz), 7.40 (1H. d, J=3Hz), 7.69 (1H, d. J=3Hz). 8.55 (1H, 
m), 10.95 (1H,s). 
LC/MS t=4,30 min [MH^ 537/539. 

20 

Example 21 6 3-^2"r5-Bromo-2'^4-fluorO"benzvloxv)-phenvn-5-methvt-pvrroM -vD-S- 
difluoromethoxv-benzoic acid 

a) 3-{2-[5-Bromo-2-(4-fluoro-benzylo)^)*pheny Q-5-methyl-py rrol-1 -yl}-6- 
difluoromethoxy-benzoic acid methyl ester 

25 1 -[5-Bromo-2-(4-fluoro-benzyloxy)-pheny l]-pentane-1 ,4-dione (0. 1 0g , 0.26mmol), 5-amino- 
2-difluoromethoxy-benzoic acid methyl ester (0.057g, 0.26mmol) and p-TSA (cat.) in NMP 
(1ml) were heated in a sealed vessel at ISO^C for 10 minutes using a microwave. Upon 
cooling the reaction was diluted with EtOAc (25ml) and washed with dil. NaHCOa, dil. HCI 
and brine, dried (MgS04), filtered and concentrated. The residue was purified by column 

30 chromatography using a Si SPE cartridge (5g) eluting in 1-20% EtOAc//-hex. to give the 
title compound (45mg, 30%). 
LC/MS t=4.21 min [MH*] 560/562. 

b) 3-{2-[5*Bromo-2-(4-fluoro-benzyloxy)-phenyr|-5-*methyl-pyrrol-1 -y l}-6- 
difluoromethoxy-benzoic acid 
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3-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}^^ 
benzoic acid methyl ester (0.045g, O.OSmmol) was dissolved in methanol (6ml) and 2M 
NaOH (0.6ml) and was heated in a sealed vessel at 1 0O'^C for 60 seconds using a 
5 microwave. Upon cooling the reaction was concentrated in vacuo, diluted with CH2CI2 
(5ml) and shaken with dil. HCI (1ml). The organics were separated using a phase 
separator column with a NaS04 cartridge attached and concentrated to give the title 
compound (42mg, 96%). 

^H-NMR (400MHz, CDCI3) 2.13 (3H, s). 4.65 (2H, s), 6.12 (1H. d, J=3Hz), 6.29 (1H, d. 
10 J=3Hz), 6.53 (1 H, d, J=9Hz), 6.55 (1H. t. J=74Hz), 6.93-6.99 (2H, m). 7.01-7.08 (4H. m). 
7.21 (1H, dd, J=3, 9Hz). 7.39 (1H, d. J=3Hz), 7.61 (1H, d, J=2Hz). 
LC/MS t=4.13 min [MH^l 546/548. 

Example 21 7 3-(2-r5-Bromo-2-(4>'fluoro-benzvloxv)"Phenvn-5-methvl-pvrrol-1 -vl V5- 
15 trifluoromethvl-benzoic acid 

a) 3-{2-[5-Bromo-2-(4-f luoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-5- 
trifiuoromethyl-benzoic acid methyl ester 

1-[5-Bromo-2-(4-Fluoro-benzyloxy)-phenyl]-pentane-1,4-dione (0.1 Og, 0.26mmol), 3- 
amino-5-trifluoromethyl-benzoic acid methyl ester (0.055g, 0.26mmol) and p-TSA (cat.) in 
20 NMP (1ml) were heated in a sealed vessel at 180^C for 10 minutes using a microwave. 
Upon cooling the reaction was diluted with EtOAc (25ml) and washed with dil. NaHC03, dil. 
HCI and brine, dried (MgS04), filtered and concentrated. The residue was purified by 
column chromatography using a Si SPE cartridge (5g) eluting in 1-20% EtOAc//-hex. to 
give the title compound (50mg, 34%). 
' 25 LC/MS t=4.39 min [MH*] 562/564. 

b) 3-{245-Bromo-2-(4-fluoro-benzyloxy)-phenyq--5-methyl-'pyrrol-1 -yO-S- 
trifiuoromethyl-benzoic acid 




342-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyI]-5-methyl-pyn'ol-1-yl}-5-tnfl 
30 benzoic acid methyl ester (0.050g. O.OSmmol) was dissolved in methanol (6ml) and 2M 
NaOH (0.6ml) and was heated in a sealed vessel at 100^C for 60 seconds using a 
microwave. Upon cooling the reaction was concentrated in vacuo, diluted with CH2CI2 
(5ml) and shaken with dil. HCI (1ml). The organics were separated using a phase 
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separator column with a NaS04 cartridge attached and concentrated to give the title 
compound (38mg, 80%). 

^H-NMR (400MHz, CDCI3) 2.18 (3H, s), 4.64 (2H, s). 6.17 (1H. dd, J=0.5, 3Hz), 6.31 (1H, 
d, J=3Hz). 6.53 (1H. d, J=9Hz). 6.93-7.04 (4H. m). 7.24 (1H, dd. J=3. 9Hz). 7.40 (1H. m), 
5 7.45 (1H, d. J=2.5Hz), 7.85 (1H. s), 8.18 (1H, m). 
LC/MS t=4.39 min [MH*] 548/550. 

Example 218 3-f2-r5-Bromo-2-f4-fluoro-benzvloxv)-phenvn-5-methvl-pvrroM-v»-5- 
amino-benzoic acid 

10 a) 3-{2-[5-Bromo-2-(4-fluoro-benzyioxy)-phenyl]-5-methyl-pyrroM -yl}-5-amino- 
benzoic acid methyl ester 

1-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1,4-dlone (I.Og, 2.6mmol), 3,5- 
diamino-benzoic acid methyl ester (0.44g, 2.6mmoi) and p-TSA (cat.) in NMP (5ml) were 
heated in a sealed vessel at 180°C for 10 minutes using a microwave. Upon cooling the 
15 reaction was diluted with EtOAc (25ml) and washed with dil. NaHCOa, dil. HCI and brine, 
dried (MgS04), filtered and concentrated. The residue was purified by column 
chromatography using a Si SPE cartridge (lOg) eluting in 1-20% EtOAc/Ahex. to give the 
title compound (750mg, 56%). 
LC/MS t=3.99 min [MH*] 509/51 1. 

20 b) 3-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyiTol-1 -yl}-5-amino- 
benzoic acid 




3-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5-amino-benzoicacid 
methyl ester (0.1 5g, 0.23mmol) was dissolved in methanol (6ml) and 2M NaOH (0.6ml) 

25 and was heated in a sealed vessel at 120°C for 5 minutes using a microwave. Upon 

cooling the reaction was concentrated in vacuo, diluted with CHaCb (5ml) and shaken with 
dil. HCi (1ml). The organics were separated using a phase separator column with a NaS04 
cartridge attached and concentrated to give the title compound (1 lOmg, 97%). 
^H-NMR (400MHz, CDCI3) 2.15 (3H, s), 4.74 (2H, s), 6.10 (1H, dd, J=0.5, 3Hz), 6.28 (IN, 

30 d, J=3Hz). 6.43 (1 H, t, J=2Hz), 6.55 (1 H, d, J=9Hz), 6.93-7.01 (2H, m), 7.05-7.1 1 (2H, m), 
7.16 (1H, t, J=1.5Hz), 7.19 (1H. dd, J=3, 9Hz), 7.24-7.27 (1H. m). 7.36 (1H, d, J=2.5Hz). 
LC/I\/IS t=3.79 min [MH*] 495/497. 

EiKunple 21 9 3-(2-rS-Bromo-2-(4-fluoro-benzvloxv)-phenvn-5-methvl-pvrrol-1 -vH-S- 
35 f1.1-dioxo-1/"-fsothiazolidin-2-vn-bcnzoicacid 

a) 3-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl)-5-(1 ,1 -dioxo- 
1^-fsothiazolidin-2-yl)-benzoic acid methyl ester 
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1-[5-Bromo-2-(4-fiuoro-benzyloxy)-phenyl]-pentane-1.4-dione (0.1 Og. 0.26mmol), 3-amino- 
5-(1,1-dioxo-1/^-/sothiazolidin-2"yl)-benzoic acid methyl ester (0.071 g, 0.26mmol) and p- 
TSA (cat.) in NMP (1ml) were heated in a sealed vessel at ISO^'C for 10 minutes using a 
microwave. Upon cooling the reaction was diluted with EtOAc (25ml) and washed with dil. 
5 Nai-lCOa, dil. HCI and brine, dried (MgS04), filtered and concentrated. The residue was 
purified by column chromatography using a Si SPE cartridge (5g) eluting in 1-20% 
EtOAc//-hex. to give the title compound (108mg, 67%). 
LC/MS t=3.98 min [MH*] 613/615. 

b) 3'^2-[5-Bromo-2-(4-f iuoro-benzy loxy)-phenyl]-S-methyl-py rrol-1 -yl}-5-^1 ,1 -dioxo- 
10 1 ^-/50thiazoiidin-2-y i)-benzoic acid 




3-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyll-5-methyi-pyrroH -yl}-5-(1 , 1 -dioxo-1 f - 
fsothiazolidin-2-yl)-benzoic acid methyl ester (0.1 08g) was dissolved in methanol (6ml) and 
2M NaOH (0.6ml) and was heated in a sealed vessel at lOO^'C for 60 seconds using a 
15 microwave. Upon cooling the reaction was concentrated in vacuo, diluted with CH2CI2 
(5ml) and shaken with dil. HCI (1ml). The organics were separated using a phase 
separator column with a NaS04 cartridge attached and concentrated to give the title 
compound (100mg, 95%), 

^H-NMR (400MH2. CDCI3) 2.20 (3H, s), 2.48 (2H, quin. J=9Hz). 3.34 (2H, t. J=8.5H2). 3.50 
20 (2H, t, J=8.5Hz), 4.71 (2H, s), 6.13 (1H. d, J=3Hz), 6.28 (1H, d, J=3Hz), 6.53 (1H, d, 
J=9Hz). 6.92-6.99 (2H. m), 7.00-7.05 (2H. m), 7.11 (1H, t, J=2Hz), 7.21 (1H, dd. J=3. 
9Hz), 7.42 (1H, d, J=2.5Hz), 7.48 (1H, t, J=2Hz), 7.76 (1H. t, J=2Hz). 
LC/MS t=3.84 min [MH*1 599/601. 

25 Example 220 3-(2-r5-Bromo-2-(4"fluoro-benzvloxv)-phenvn-5-methvl-pvrroM -vl)-5-f 2- 
oxo-Pvrroiidin-l-vD-benzoic acid 

a) 3-{2-[5-Bronfio-2-(4-fluoro-benzyloxy)-phenyq-S-methyl-pyrrol--1-yl}-5-(2-oxO'- 
pyrrolidin-1-yl)-benzoic acid methyl ester 

1-[5-Bromo-2-(4-fluoro-benzyloxy)- phenyl]-pentane-1 ,4-dione (0.1 Og, 0.26mmol), 3- 
30 amlno-5-(2-ox(>-pyn-olidin-1-yl)-benzoic acid methyl ester (0.062g. 0.26mmol) and p-TSA 
(cat.) in NMP (1ml) were heated in a sealed vessel at 180''C for 10 minutes using a 
microwave. Upon cooling the reaction was diluted with EtOAc (25ml) and washed with dil. 
NaHCOa, dil. HCI and brine, dried (MgS04), filtered and concentrated. The residue was 
purified by column chromatography using a Si SPE cartridge (5g) eluting in 1-20% 
35 EtOAc/^hex. to give the title compound (94mg. 67%). 
LC/MS t=4.02 min [MH*] 577/579. 

b) 3-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yi}-5-(2-oxo- 
pyrrolidln-1-yi)-benzoic acid 
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3-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}^^^ 
benzoic acid methyl ester (0.094g, 0.16mmol) was dissolved in methanol (6ml) and 2M 
NaOH (0.6ml) and was heated in a sealed vessel at 100''C for 60 seconds using a 
5 microwave. Upon cooling the reaction was concentrated in vacuo, diluted with CH2CI2 
(5ml) and shaken with dil. HCI (1 ml). The organics were separated using a phase 
separator column with a NaS04 cartridge attached and concentrated to give the title 
compound (90mg, 100%). 

^H-NMR (400MHz. CDCI3) 2.10 (2H. quin, J=8Hz). 2.19 (3H, s). 2.67 (2H, t, J=8Hz), 3.58 
10 (2H, t J=7.5Hz), 4.71 (2H, s), 6.13 (1H, d, J=3Hz), 6.29 (1H, d, J=3Hz), 6.52 (1H. d, 
J=9Hz), 6.92-6.98 (2H, m), 7.00-7.06 (2H, m), 7.19 (IH, dd, J=3, 9Hz). 7,40 (1H. d, 
J=2.5Hz), 7.49 (IH, t, J=2Hz), 7.57 (IH. t. J=2Hz), 8.17 (IH. t. J=1.5Hz). 
LC/MS t=3.89 min [MH*] 563/565. 

15 Example 221 342''f5-Bronio-244-fluoro-benzvloxv)-phenvn-5-methvl-Pvrrol-1-vll-5-<2- 
oxo-piperidin-1-vl)-benzoic acid 

a) 3-^2-[5--BronfiO'-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol»1-yl}-5-(2^^ 
piperidin-l -yl)-benzoic acid metliyl ester 

1-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1,4-<iione (0.1 Og, 0.26mmol), 3-amino- 
20 5-(2-oxo-piperidin-1-yl)-benzoic acid methyl ester (O.OBSg. 0.26mmol) and p-TSA (cat.) in 

NMP (1 ml) were heated in a sealed vessel at 180''C for 10 minutes using a microwave. 

Upon cooling the reaction was diluted with EtOAc (25ml) and washed with dil. NaHCOa, dil. 

HCI and brine, dried (MgS04), filtered and concentrated. The residue was purified by 

column chromatography using a Si SPE cartridge (5g) eluting in 1-20% EtOAc//-hex. to 
25 give the title compound (47mg, 30%). 

LC/MS t=3.96 min [MH^ 591/593. 

b) 3-{2"[5-Bromo-2-(4-fluoro-benzyioxy)-pheny i]-5-methyl"pyrroi-1 -y i}-5-(2-oxo- 
piperidin-1 -yl)-benzolc acid 




30 3-{2-[5-Bromo-2-(4-fluoro-benzy loxy)-phenyl]-5-methyl-pynroH -y l}-5-(2-oxo-piperidin-1 -yl)- 
benzoic acid methyl ester (0.047g, 0.08mmol) was dissolved in methanol (6ml) and 2M 
NaOH (0.6mi) and was heated in a sealed vessel at lOO^'C for 60 seconds using a 
microwave. Upon cooling the reaction was concentrated in vacuo, diluted with CH2CI2 
(5ml) and shaken with dil. HCI (1ml). The organics were separated using a phase 
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separator column with a NaS04 cartridge attached and concentrated to give the title 
compound (45mg, 100%). 

^H-NMR (400MHz, CDCI3) 1.60-1.67 (4H, m), 2.02 (3H, s), 2.27-2.32 (2H, m), 3.02-3.09 
(2H, m), 4.60 (2H, s), 6.02 (1H, d. J=3Hz), 6.25 (1H. d, J=3H2), 6.43 (1H, d, J=9Hz), 6.71 
5 (1H, s), 6.86-6.97 (2H, m). 6.99-7.05 (3H. m). 7.24 (1H, d, J=3Hz), 7.58 (1H, s). 7.84 (1H, 
s). 

LC/MS t=3.96 min [MH*] 591/593. 

Example 222 3-(2-r5-Bromo-2-(4-fluoro-benzvloxv)-phenvn'5-methvl-pvrrol-1 -vD-S- 
10 anfiino-S-methvl-benzoic acid 

a) 3-{2-[5-Bromo-2-(4-fiuoro-benzyloxy)-phenyl]-^-methyl-pyrrol-1-yl}-6-*ammo-6^ 
methyl-benzoic acid methyl ester 

1-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1,4-dione (O.IOg. 0.26mmol), 3,5- 
diamlno-2-methyl-benzoic 9cid methyl ester (0.047g, 0.26mmol) and p-TSA (cat.) in NMP 

15 (1ml) were heated in a sealed vessel at ISO^'C for 10 minutes using a microwave. Upon 
cooling the reaction was diluted with EtOAc (25ml) and washed with dil. NaHCOa, dil. HCI 
and brine, dried (MgS04), filtered and concentrated. The residue was purified by column 
chromatography using a Si SPE cartridge (5g) eluting in 1-20% EtOAc/Ahex. to give the 
title compound (70mg, 52%). 

20 LC/MS t=4.02 min [MH*] 523/525. 

b) 3-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-5-amino-6- 
methyi-benzoic acid 




3-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5-amino-2-methyi- 
25 benzoic acid methyl ester (0.070g. 0.13mmol) was dissolved in methanol (6ml) and 2M 
NaOH (0.6ml) and was heated in a sealed vessel at 120''C for 5 minutes using a 
microwave. Upon cooling the reaction was concentrated in vacuo, diluted with CH2CI2 
(5ml) and shaken with dil. HCI (1 ml). The organics were separated using a phase 
separator column with a NaS04 cariiridge attached and concentrated to give the title 
30 compound (66mg. 97%). 

^H-NMR (400MHz, CDCI3) 1.83 (3H. s), 1.87 (3H, s), 3.21 (2H. broad s). 4.69 (2H, s). 5.93 
(1H, d, J=3Hz), 6.12 (1H. d, J=2Hz). 6.24 (1H. d, J=3Hz), 6.39 (1H, d. J=9Hz). 6.63 (1H. d. 
J=2Hz), 6.83-6.91 (3H, m). 7.02-7.08 (2H, m). 7.13 (1H. d, J=2.5Hz). 
LC/MS t=3.81 min [MH*] 509/511. 

35 

Example 223 3-{2-rS"Fluoro-2-(4-fluoro-benzvloxv)-Plienvll-5-metlivi-pvrroi-1 -vl)-^- 
chloro-benzoic acid 

a) 5-Fluoro-2-(4-fluoro-benzyloxy)-benzaldehyde 
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5-Fluorosalicylaldehyde (4.8g. 34.3mmol), 4-fluoroben2yl bromide (4.32ml, 34.3mmol) and 
K2CO3 (9.5g, 68.6mmol) were heated in DMF (50ml) at SO^C for 30mins. Upon cooling to 
room temperature, EtOAc and sat. NH4CI were added. The layers were separated and the 
aqueous phase was extracted with EtOAc (x2). The combined organic extracts were 
5 washed with water, dried (MgS04), filtered and concentrated to give the title compound 
(8.4g, 98%). 

NMR (400MHz, CDCI3) 5.14 (2H, s), 7.01 (1H, dd, J=4. 9Hz). 7.07-7.14 (2H, m). 7.22- 
7.28 (1H, m). 7.37-7.44 (2H. m). 7.53 (1H, dd, J=3.5, 8Hz), 10.45 (1H, s). 
LC/MS t=3.45 min. 
10 b) 1 -[5-Fluoro-2-(4-fiuoro-benzyloxy)-phenyl]-pentane-1 ,4-dione 




A mixture of 5-Fluoro-2-(4-fluoro-benzyloxy)-benzaldehyde (6.4g, 25.8mmol), methyl vinyl 
ketone (2.19ml. 26.3mmol), 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide (1.95g, 
7.7mmol) and triethylamine (10.7ml, 77mmol) was heated in ethanol (5ml) at 80^0 for 16 
IS hours. Upon cooling, the mixture was diluted with EtOAc (100ml) and washed with 

saturated NH4CI, brine, dried (Na2S04) filtered and concentrated. The residue was purified 
by chromatography using Blotage with /so-hexane containing a gradient of EtOAc (5-20%) 
to give the title compound as an oil (5.68g, 69%). 

'H NMR (400MHz, CDCI3) 2.19 (3H, s), 2.78 (2H, t. J=6Hz), 3.22 (2H. t. J=6Hz), 5.10 (2H. 
20 s). 6.96 (1H, dd, J=4. 9Hz), 7.05-7.17 (3H. m). 7.38-7.48 (3H, m). 
LC/MS t=3,17min 

c) 3-{2-[5-Fluoro-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-6-chlor^^ 
benzoic acid 




25 1 -[5-Fluoro-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione (0. 1 5g, 0.47mmol), 5-amino- 
2-chloro-benzoic acid (0.081 g, 0.47mmol) and p-TSA (cat.) in CH3CN (1ml) were heated in 
a sealed vessel at 160''C for 10 minutes using a microwave. Upon cooling the reaction 
was diluted with GH2CI2 (5ml) and shaken with dil. HCI (1ml). The organics were separated 
using a phase separator column with a Na2S04 cartridge attached and concentrated. The 

30 residue was purified by column chromatography using Biotage reverse phase 2SM 
cartridge, with water / CH3CN (30-100%) as eluant, to give the title compound (94mg, 
44%). 
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'H-NMR (400MHz. CDCI3) 2.15 (3H. s). 4.67 (2H. s). 6.14 (1H, d. J=3Hz). 6.30 (1H. d. 
J=3Hz), 6.62 (1H, dd. J=3. 9Hz), 6.84 (1H, m). 6.94-7.07 (6H. m). 7.25-7.30 (1H excess. 
m),7.60(1H.d,J=2.5Hz). 
LC/MS t=3.79 [MH*1 454/456. 



Example 224 3-<2-fS-Fluoro-2-<4-fluoro-bei 
fluoro-benzoic acid 



rloxv)-phenvn-5-methvl-Pvrrol-1-vl)-6- 






XX 



1- [5-Fluoro-2-(4-fluoro-benzyIoxy)-phenyq-pentane-1,4-dione (0.1 5g, 0.47mmol), 5-amino- 

2- fluoro-benzoic acid (0.073g, 0.47mmol) and p-TSA (cat.) in CH3CN (1ml) were heated in 
a sealed vessel at 160°C for 10 minutes using a microwave. Upon cooling the reaction 
was diluted with CH2CI2 (5ml) and shaken with dil. HCI (1ml). The organics were separated 
using a phase separator column with a Na2S04 cartridge attached and concentrated. The 
residue was purified by column chromatography using Biotage reverse phase 25M 
cartridge, with water / CH3CN (30-100%) as eluant, to give the title compound (142mg, 
69%). 

'H-NMR (400MHz. d6-DMS0) 2.14 (3H, s), 4.70 (2H. s), 6.13 (1H. d. J=3Hz). 6.30 (IN. d, 
J=:3Hz), 6.63 (1H, dd, J=4, 9Hz), 6.80-6.87 (1H, m), 6.94-7.03 (4H. m), 7.05-7.12 (3H, m), 
7.63 (1H, dd. J=2.5. 7Hz). 
LC/MS t=3.88 min [MH*] 438. 

Example 226 3-f 2-r5-Fluoro-2-(4-fluoro-benzvloxv^-phe nvn-5-methvl-pviTol-1 -vl)-6- 
methvl-benzoic 

co^ 





1- [5-Fluoro-2-(4-fluoro-benzyloxy)- phenyll-pentane-1,4-dione(0.15g, 0.47mmol), 5-amino- 

2- methyl-benzolc acid (0.071 g, 0.47mmol) and p-TSA (cat.) in CH3CN (1ml) were heated 
in a sealed vessel at 160''C for 10 minutes using a microwave. Upon cooling the reaction 
was diluted with CH2CI2 (5ml) and shaken with dil. HCI (1ml). The organics were separated 
using a phase separator column with a NaS04 cartridge attached and concentrated. The 
residue was purified by column chromatography using Biotage reverse phase 25M 
cartridge, with water / CH3CN (30-100%) as eluant, to give the title compound (142mg. 
69%). 
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'H-NMR (400MHz, CDCI3) 2.15 (3H, s), 2.61 (3H, s). 4.71 (2H. s). 6.12 (1H, d. J=3Hz). 
6.31 (1H, d, J=3Hz), 6.60 (1H, dd, J=4. 9Hz), 6.76-6.82 (1H. m), 6.91-7.02 (4H, m), 7.04- 
7.12 (3H, m). 7.71 (1H. d, J=2Hz). 
LC/MS t=3.89 min [MH*] 434. 

5 

Example 226 3-f2-r5-Fiuoro-2-(4"fluoro-benzvloxv)-phenvn-S-methvl-pvrrol-1 -vl)-6- 
hydroxy-benzoic acid 




1-[5-Fluoro-2-(4-fIuoro-benzyloxy)-phenyl]-pentane-1,4-dione (0.30g, 0.94mmol), 5-amino- 
10 2-hydroxy-benzoic acid (0.1 44g, 0.94mmol) and p-TSA (cat) in CH3CN (2ml) were heated 
in a sealed vessel at 160^C for 10 minutes using microwaves. Upon cooling the reaction 
was diluted with CH2CI2 (5mi) and shaken with dil. HCI (1ml). The organics were separated 
using a phase separator column with a NaS04 cartridge attached and concentrated. The 
residue was purified by column chromatography using Biotage reverse phase 25M 
15 cartridge, with water / CH3CN (30-100%) as eluant, to give the title compound (256mg, 
62%). 

^H-NMR (400MHz. CDCIs) 2.13 (3H. s). 4.73 (2H, s). 6.12 (1H, d. J=3.5Hz), 6.30 (1H, d, 
J=3.5Hz). 6.63 (1H, dd. J=4.5, 9Hz). 6.78-6.85 (2H. m), 6.92-7.03 (3H. m), 7.05-7.12 (3H. 
m), 7.52 (1H. d, J=2.5Hz), 10.40 (1H. s). 
20 LC/MS t=4.47 min [MH*] 436. 



Example 227 34 2-rS-Fluoro-2-(4-f luoro-benzvloxv)-Dhenvll-5-methvl-pvrrol-1 «vll-5- 
acetvlamino-benzoic acid 




25 1-[5-Fluoro-2-(4-fluoro-benzyloxy)-phenyll-pentane-1 ,4-dione (0.30g, 0.94mmol). 3- 

acetylamino-5-amino-benzoic acid (0.1 83g, 0.94mmol) and p-TSA (cat.) in CH3CN (2ml) 
were heated in a sealed vessel at 160*^0 for 10 minutes using a microwave. Upon cooling 
the reaction was diluted with CH2CI2 (5ml) and shaken with dil. HCI (1ml). The organics 
were separated using a phase separator column with a NaS04 cartridge attached and 

30 concentrated. The residue was purified by column chromatography using Biotage reverse 
phase 25M cartridge, with water / CH3CN (30-100%) as eluant, to give the title compound 
(347mg, 77%). 
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'H-NMR (400MHz. CDCI3) 2.01 (3H, s). 2.08 (3H. s). 4.70 (2H, s), 6,12 (1H. d. J=3Hz), 
6.32 (1H, d, J=3Hz). 6.61 (1H. dd, J=4.5, 9Hz), 6.76-6.82 (1H, m), 6.91-7.02 (3H, m), 7.06- 
7.14 (3H, m), 7.42 (1H, s), 7.51 (1H. s), 7.96 (1H. s). 
LC/MS t=3.56 min [MH^ 477. 

Example 228 3-(2-rS-Fluoro-2-(4-fluoro-benzvloxv)-phenvn"5-methvl-pvrrol-1 -vll- 
napthalene-l-carboxvlic acid 





COjH 



1-[5-Fluoro-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1,4-dione (0.1 5g, 0.47mmol), 3-amino- 
10 napthalene-1-carboxylic acid (0.088g, 0.47mmol) and p-TSA (cat.) in CH3CN (1ml) were 
heated in a sealed vessel at 160''C for 10 minutes using microwaves. Upon cooling the 
reaction was diluted with CH2CI2 (5ml) and shaken with dil. HCI (1 ml). The organics were 
separated using a phase separator column with a NaS04 cartridge attached and 
concentrated. The residue was purified by column chromatography using Biotage reverse 
15 phase 25M cartridge, with water / CH3CN (30-1 00%) as eluant, to give the title compound 
(52mg, 24%). 

^H-NMR (400MHz. CDCI3) 2.21 (3H, s), 4.60 (2H, s), 6.19 (1H, d, J=3Hz). 6.36 (1H. d, 
J=3Hz), 6.50 (1H. dd, J=4.5. 9Hz), 6.73-6.80 (1H. m). 6.86-6.97 (4H, m), 7.09 (1H. dd. 
J=3, 9Hz). 7.48-7.68 (4H, m). 8.05 (1H. d. J=2Hz). 9.03 (1H. d. J=8.5Hz). 
20 LC/MS t=4.04 min [MH*] 470. 



Example 229 3-f 2-r5-F»uorO"2-(4"fluoro-benzvloxv)-phenvn-5-methvi-Pvrrol-1 >vlM- 
fluoro-benzoic acid 





COjH 



25 1 -[5-Fluoro-2-(4-fluoro-benzyloxy)-phenyll-pentane-1 ,4-dione (0. 1 5g, 0.47mmol), 3-amino- 
4-fluoro-benzoic acid (0.073g. 0.47mmol) and p-TSA (cat.) in CH3CN (1ml) were heated in 
a sealed vessel at lOO^'C for 10 minutes using a microwave. Upon cooling the reaction 
was diluted with CH2CI2 (5ml) and shaken with dil. HCI (Imi). The organics were separated 
using a phase separator column with a NaS04 cartridge attached and concentrated. The 

30 residue was purified by column chromatography using Biotage reverse phase 25M 
cartridge, with water / CH3CN (30-100%) as eluant. to give the title compound (94mg, 
46%). 
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^H-NMR (400MHz, CDCI3) 2.11 (3H, s). 4.76 (2H, s), 6.16 (1H. d. J=3Hz), 6.34 (1H, d. 
J=3Hz). 6.58 (1H, dd, J=4, 9Hz). 6.74-6.80 (1H. m). 6.90-7.01 (3H, m). 7.05-7.13 (3H, m). 
7.77 (1H, dd, J=2, 7Hz), 7.98-8.04 (IH.m). 
LC/MS t=3.85 min [MH*] 438. 

5 

Example 230 342-r5-FluorO"2-(4-f luoro-benzvloxv)'-phenvn-5-methvl-pvrrol-1 -vD-S- 
difluoromethoxv-benzoic acid 

a) 3-{2-[5"Fluoro-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrroM -y l}-6- 
difluoromethoxy-benzolc acid methyl ester 

10 1-[5-Fluoro-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione (0.15g, 0.47mmol), 5-amino- 

2-difluoromethoxy-benzoic acid methyl ester (0.1 02g, 0.47mmol) and p-TSA (cat.) in 

CH3CN (1ml) were heated in a sealed vessel at leo^'C for 10 minutes using a microwave. 

Upon cooling the reaction was diluted with CH2CI2 (5ml) and shaken with dil. HCI (1ml). 

The organics were separated using a phase separator column with a Na2S04 cartridge 
15 attached and concentrated. Th*e residue was purified by column chromatography using 

Biotage 25M cartridge, with /so-hexane / EtOAc (5-50%) as eluant, to give the title 

compound (130mg, 65%). 

LC/MS t=3.98 min [MH*] 500. 

b) 3-{2-[5-Fiuoro-2-(4-f luoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-6- 
20 difluoromethoxy-benzoic acid 




3-^2-I5-Fluoro-2-(4-fluoro-benzyloxy)-phenylJ-5-methyl-pyrrol-1-yl}-6<lifl^ 

benzoic acid methyl ester (0.1 30g, 0.26mmoi) was dissolved in ethanol (2ml) and 2M 

NaOH (0.5ml) and was heated in a sealed vessel at 120''C for 5 minutes using 

25 microwaves. Upon cooling the reaction was diluted with CH2CI2 (8ml) and shaken with dil. 
HCI (1 ml). The organics were separated using a phase separator column with a Na2S04 
cartridge attached and concentrated to give the title compound (lOOmg, 79%). 
^HNMR (400MHz, CDCI3) 2.16 (3H. s). 4.65 (2H. s). 6.14 (1H. d, J=3.5Hz). 6.30 (1H, d. 
J=3.5Hz). 6.59 (1H, t, J=74Hz). 6.62 (1H, dd. J=4.5, 9Hz), 6.80-6.87 (1H, m). 6.95-7.03 

30 (3H, m). 7.04-7.1 1 (4H, m), 7.62-7.64 (1H. m). 
LC/MS t =3.67 min [MH^ 486. 

Example 231 3-f 2-r5-Fluoro-2-f 4-fluoro-benzvloxv)-phenvll-5"methvl-pvrrol-1 -vIVS- 
trlfluoromethvl-benzoic acid 
35 a) 3-^2-[5-Fluoro-2K4-fluoro-ben2cyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-5- 
trifluoromethyl-benzoic acid methyl ester 

1-[5-Fluoro-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1.4-dione (0.1 5g, 0.47mmol), 3-amino- 
5-trifluoromethyl-benzoic acid methyl ester (0.099g, 0.47mmol) and p-TSA (cat.) in CH3CN 
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(1ml) were heated in a sealed vessel at IGO^C for 10 minutes using a microwave. Upon 
cooling the reaction was diluted with CH2CI2 (5ml) and shaken with dil. HCI (1ml). The 
organics were separated using a phase separator column with a NaS04 cartridge attached 
and concentrated. The residue was purified by column chromatography using Biotage25M 
5 cartridge, with /so-hexane / EtOAc (5-50%) as eluant, to give the title compound (1 10mg, 
47%). 

LC/MS t=4.16 min [MHl 502. 

b) 3-{2-[5-Fluoro-2-(4-fluoro-benzyIoxy)-pheny l]-5-methyl-py rrol-1 -y l}-5- 
trifiuoromethyl-benzoic acid 



10 




342-[5-Fluoro-2-(4-fluoro-benzyloxy)-phenyll-5-methyl-pyn'ol-1-yl}-5-trifluoromethy^ 
benzoic acid methyl ester (0.1 10g, 0.22mmol) was dissolved in ethanol (2ml) and 2M 
NaOH (0.5ml) and was heated in a sealed vessel at 120°C for 5 minutes using a 
microwave. Upon cooling the reaction was diluted with CH2CI2 (8ml) and shaken with dil. 

15 HCI (1 ml). The organics were separated using a phase separator column with a Na2S04 
cartridge attached and concentrated to give the title compound (97mg, 90%). 

NMR (400MHz. CDCI3) 2.18 (3H, s). 4.61 (2H, s). 6.18 (1H. d, J=3Hz). 6.32 (1H. d, 
J=3Hz). 6.60 (1H. dd. J=4.5. 9Hz). 6.82-6.88 (1H. m). 6.94-7.06 (5H, m), 7.37 (1H. s), 7.83 
(1H. s). 8.17 (1H. s). 

20 LC/MS t=3.86 min [MH*] 488. 

Example 232 3-(2>rS-FluorO"2-(4-fluoro-benzvloxv)-phenvn-5-methvl-pvrroH 
f 1 ,1 -dioxo-1 i^-/sothiazolidin-2''vn"benzoic acid 

a) 3-{2-[6-Fluoro-2-(4-fluoro-benzy loxy)-phenyl]-5-nnethyl-pyrrol-1 -y l}-5-(1 ,1 -dioxo-1 
25 /50thiazolidin-2-yl)-benzoic acid methyl ester 

1-[5-Fluoro-2-(4-fluoro-benzyloxy)- phenyl]-pentane-1 ,4-dione (0.1 5g. 0.47mmol), 3-amino- 
5-(1,1-dioxo-lA/sothiazolidin-2-yl)-benzoic acid methyl ester (0.1 27g. 0.47mmol) and p- 
TSA (cat.) in CH3CN (1 ml) were heated in a sealed vessel at 160°C for 10 minutes using 
microwaves. Upon cooling the reaction was diluted with CH2CI2 (5ml) and shaken with dil. 

30 HCI (1ml). The organics were separated using a phase separator column with a Na2S04 
cartridge attached and concentrated. The residue was purified by column chromatography 
using Biotage 25M cartridge, with /so-hexane / EtOAc (15-80%) as eluant. to give the title 
compound (160mg, 61%). 
LC/MS t=3.79 min [MH*] 553. 

35 b) 3-{2-[5-Fiuoro-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-5-(1 ,1 -dioxo- 
1 /^-/sothiazolidin-2-y l)-benzoic acid 
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3-{2-[5-Fluoro-2-(4-fluoro-benzylo>cy)-phenyl]-5-methyl-pyrrol-1 -yl}-5-(1 , 1 -dioxo-1 ^- 
/sothiazoliclin-2-yl)-benzoic acid methyl ester (0.1 60g, 0.29mmol) was dissolved in ethanol 
(2ml) and 2M NaOH (0.5ml) and was heated in a sealed vessel at 120*0 for 5 minutes 

5 using a microwave. Upon cooling the reaction was diluted with CH2CI2 (8ml) and shaken 
with dil. HCI (1ml). The organics were separated using a phase separator column with a 
Na2S04 cartridge attached and concentrated to give the title compound (155mg, 100%). 
^H-NMR (400MHz, CDCI3) 2.21 (3H, s), 2.49 (2H, quin. J=7Hz), 3.34 (2H, t, J=7Hz). 3.52 
(2H, t, J=7Hz). 4.70 (2H, s). 6.14 (1H. d, J=3Hz), 6.32 (1H. d, J=3Hz). 6.61 (1H. dd, J=4.5, 

10 GHz), 6.78-6.95 (1H, m), 6.94-7.01 (3H, m), 7.03-7.09 (2H. m), 7.13-7.17 (1H. ni). 7.45- 
7.47 (1H, m). 7.72-7.75 (1H, m). 
LC/MS t=3.43 min [MH*1 539. 



Example 233 3-f 2-f5-Fluoro-2-(4-fluoro-benzvloxv^-Dhenvn-S -niethvl-Dvrrol-1 -v»-S-f 2- 

15 oxQ-pvrroiidin-1-vn-benzoic acid 

a) 3-{2-[5-Fluoro-2-(4-fluoro-benzyloxy)-phenyl]-5-inethyl-pyrroM-yl}-5-(2-oxo- 

pyrrolldin-1-yl)-benzoic acid methyl ester 

1-[5-Fluoro-2-(4-fluoro-benzyloxy)-phenyll-pentane-1,4-dione (0.1 5g, 0.47mmol), 3-amino- 
5-(2-oxo-pyn-olidin-1-yl)-benzoic acid methyl ester (0.1 lOg, 0.47mmol) and p-TSA (cat.) in 
20 CH3CN (1 ml) were heated in a sealed vessel at 1 60°C for 1 0 minutes using a microwave. 
Upon cooling the reaction was diluted with CH2CI2 (5ml) and shaken with dil. HCI (1ml). 
The organics were separated using a phase separator column vwth a NaS04 cartridge 
attached and concentrated. The residue was purified by column chromatography using 
Biotage25M cartridge, with /so-hexane / EtOAc (15-80%) as eluant, to give the title 
25 compound (135mg, 55%). 
LC/MS t=3.80 min [MH*1 517. 

b) 3-{2-[5-Fluoro-2-(4-fiuoro-benzyloxy)-pheny H-S-methy l-pyrroi-1 -y l}-5-(2-oxo- 
pyrroiidin-1-yl)-benzoic acid 




30 3-{2-[5-Fluort^2-(4-fluoro-benzyloxy)-phenyl]-5HTiethyl-pynnol-1-yl}-5-(2-oxo-pynrplidin-1-y^ 
benzoic acid methyl ester (0.1 35g, 0.26mmol) was dissolved in ethanol (2ml) and 2M 
NaOH (0.5ml) and was heated in a sealed vessel at 120*'C for 5 minutes using 
microwaves. Upon cooling the reaction was diluted with CH2CI2 (8ml) and shaken with dil. 
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HCi (1ml). The organics were separated using a phase separator column with a NaS04 
cartridge attached and concentrated to give the title compound (98mg, 75%). 
'H-NMR (400MHz, £/6-DMSO) 2.01 (2H. quin, J=7Hz). 2.10 (3H, s), 2.45-2.53 (2H excess, 
m), 3.61-3.67 (2H, m). 4.77 (2H, s), 6.08 (1H. d, J=3Hz), 6.25 (1H, d. J=3Hz), 6.86 (1H, 
5 dd. J=4.5. 9Hz), 6.91-7.03 (2H. m). 7.10-7.20 (4H, m). 7.23 (1 H. s), 7.56-7.59 (1 H, m), 
8.16 (1H.S). 

LC/MS t=3.65 min [MH*] 503. 

Example 234 3-(2-r5-Fluoro-2-f4-fluoro-ben2vloxvV-phenvn-5-niethvl-PViTol-1-vR-5- 

10 amino-6-methvl-benzoic acid 

a) 3-{2-[5-Fluoro-2-(4-fluoro-benzyloxy)-phenyl]-S-methyl-pyiTol-1-yl}-5-amlno-6- 

methyl-benzoic acid methyl ester 

1-(5-Fluoro-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1,4-dlone (0.1 5g, 0.47mmol), 3,5- 
diamlno-2-methyl-benzoic acid methyl ester (0.p85g, 0.47mmol) and p-TSA (cat.) in 

15 CH3CN (1 ml) were heated in a sealed vessel at 160°C for 1 0 minutes using a microwave. 
Upon cooling the reaction was diluted with CH2CI2 (5ml) and shaken with dll. HGI (1ml). 
The organics were separated using a phase separator column with a NaS04 cartridge 
attached and concentrated. The residue was purified by column chromatography using 
Biotage 25M cartridge, with /so-hexane / EtOAc (7-50%) as eluant, to give the title 

20 compound (125mg, 57%). 

LC/MS t=3.81 mIn [MH*] 463. 

b) 3-{2-[5-Fluoro-2-(4-fluoro-benzyloxy)-phenyq-5-methyl-pyrrot-1-yl}-5-ainino-6- 
methyl-benzoic acid 




25 3-{2-[5-Fluoro-2-(4-fluoro-benzyloxy)-phenyll-5-methyl-pynrol-1-yl}-5-amino-6-methyl- 
benzoic acid methyl ester (0.1 25g, 0.27mmol) was dissolved in ethanoi (2mi) and 2M 
NaOH (0.5ml) and was heated in a sealed vessel at 120°C for 5 minutes using a 
microwave. Upon cooling the reaction was diluted with CH2CI2 (8ml) and shaken with dil. 
HCI (1ml). The organics were separated using a phase separator column with a NaS04 

30 cartridge attached and concentrated to give the titie compound (1 15mg, 95%). 
^H-NMR (400MHz, d6-DMSO) 2.05 (3H, s), 2.20 (3H. s), 4.90 (2H. s), 6.00 (1H, d, 
J=3.5Hz), 6.23 (1 H. d, J=3.5Hz), 6.58 (1 H, s). 6.69 (1 H, s). 6.78 (1 H. dd, J=3. 9Hz). 6.86- 
6.98 (2H. m), 7.12-7.19 (2H, m), 7.23-7.29 (2H, m). 
LC/MS t=3.60 min [MH*] 449. 

35 

Example 235 3-f 2-rS-Fluoro-2-l2^ifluoro-benzvloxv)-phenvn-5-methvl-pvrroi-1 -vft- 
6-methvl-benzoic acid 

a) 5-Fiuoro-2-(2,4-difluoro-benzyloxy)-benzaidehyde 
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5-Fluorosalicylaldehyde (5.0g, 35.7mmol), 2,4-difluorobenzyl bromide (4.62ml. 35.7mmol) 
and K2CO3 (4.9g. 35.7mmol) were heated in DMF (50ml) at 50°0 for SOmins. Upon 
cooling to room temperature, EtOAc and sat. NH4CI were added. The layers were 
separated and the aqueous phase was extracted with EtOAc (x2). The combined organic 
5 extracts were washed with water, dried (MgS04), filtered and concentrated to give the title 

compound (9.3g, 98%). 

NMR (400MHz. CDCI3) 5.19 (2H, s),-6.85-6.97 (2H. m). 7.06 (1H, dd, J=4, 9Hz). 7.23- 
7.30 (1H excess, m), 7.42-7.50 (2H. m). 7.53 (1H, dd, J=3.5, 8Hz), 10.45 (1H, s). 
LC/MS t=3.48 min. 

10 b) 1-[5-Fluoro-2-(2,4-dlfIuoro-benzyloxy)-phenyl]-pentane-1,4-dione 

A mixture of 5-Fluoro-2-(2,4-difluoro-benzyloxy)-benzaldehyde (9.3g, 35mmol), methyl 
vinyl ketone (2.92ml, 35mmol), 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide 
(2.48g, 9.8mmol) and triethylamine (14.5ml, 105mmol) was heated in ethanol (8ml) at 
8OOC for 16 hours. Upon cooling, the mixture was diluted with EtOAc (100ml) and washed 
15 with saturated NH4CI, brine, dried (Nai2S04) filtered and concentrated. The residue was 
purified by chromatography using Biotage with /so-hexane containing a gradient of EtOAc 
(5-20%) to give the title compound as an oil (7.36g, 63%). 
LC/MS t=3.40 min [MNa^ 359. 

c)3-{2-[5-Fluoro-2-(2,4-dlfluoro-benzyloxy)-phenyll-5-methyl-pyiTol-1-yl)-6-methyI- 
20 benzoic acid 





COM 



r 

1-[5-Fluoro-2-(2,4-difluoro-benzyloxy)-phenyll-pentane-1,4-dione (0.1 5g, 0.44mmol), 5- 
amino-2-methyl-benzoic acid (0.067g. 0.44mmol) and p-TSA (cat.) in CH3CN (1ml) were 
heated in a sealed vessel at 160<'C for 10 minutes using microwaves. Upon cooling the 
25 reaction was diluted with CH2CI2 (5ml) and shaken with dil. HCI (1 ml). The organics were 
separated using a phase separator column with a NaaSOA cartridge attadied and 
concentrated. The residue was purified by chromatography, with /so-hexane / EtOAc (10- 
30%) as eluant, to give the title compound (82mg, 41%). 

^H-NMR (400MHz, CDCI3) 2.16 (3H, s). 2.62 (3H, s), 4.76 (2H, s), 6.12 (1H, d, J=3Hz), 
30 6.31 (1 H. d. J=3Hz). 6.65 (1 H, dd, J=4, 9Hz), 6.73-6.85 (3H. m), 6.92 (1 H, dd. J=3, 9Hz), 
6.99-7.14 (3H, m), 7.74 (1H, d, J=2Hz). 
LC/MS t=4.01 min [MH*] 452. 

Fif am ple 236 6-l2-r5-Trifluoromethvl-2-(benzvloxv)-Dhenv n-5-methvl-pvrrol-1 -vD- 
35 nicolinic acid 

a)6-{2-[5-Trifluoromethyl-2-(benzyloxy)-phenyQ-5-methyi-pyrrol-1-yl>-2-bromo- 
pyridine 
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1-[5-trifluoromethyl-2-(benzyloxy)-phenyl]H3entane-1,4-clione (1.5g, 4.3mmol), 2-amino-6- 
bromopyridine (0.75g, 4.3mmol) and p-TSA (lOmg, cat.) in CH3CN (5ml) were heated in a 
sealed vessel at 200°C for 1 .5 hours using microwaves. Upon cooling the reaction was 
concentrated and the residue was purified by chromatography on silica gelwith /so-hexane 
5 / EtOAc (5%) as eluant, to give the title compound (645mg, 31 %). 
LC/MS t = 4.14 min [MH*] 487/489. 

b) 6-{2-[5-Trif luoromethyl-2-(benzy loxy)-phenyl]-5-methyl-pyrrol-1 -y l}-picolinic acid 




n-Butyl lithium (1.6M in hexanes, 0.94ml, I.Smmol) was added to 6-[2-(5-trifluoromethyl-2- 
10 benzyloxy-phenyl)-5-methyl-pynrol-1 -yl]-2-bromo-pyridine (0.49g, 1 mmol) in THF (1 5ml) at 

-78*C. After 50 minutes at this temperature, solid CO2 was added and the solution warnied 

to room temperature. The solution was concentrated in vacuo and the residue triturated 

with ^o-he}«ine/2% EtOAc. The off white solid was filtered, washed with further /so-hexane 

and air dried to give the title compound (0.38g, 84%). 
15 NMR (400MHz, d6-DMS0) 2.15 (3H, s), 5.08 (2H, s), 6.05 (1H. d. J=3Hz), 6.41 (1H, d. 

J=3Hz), 6.77 (1H, d. J=8Hz), 7.04 (1H, d, J=2Hz), 7.11 (1H, d, J=8Hz), 7.28-7.43 (6H, m), 

7.67 (1H. t, J=8Hz). 7.81 (1H. d, J=8Hz). 

LC/MS t=3.88 min [MH*] 453. 

20 Example 237 6-f2-rS-Trifluoromethvl-2-(4-fluoro-benzvloxv)-phenvn-5-methvl-pvrrol- 
1 -vIVpicolin'ic-acid 

a) 6-{2H[5-Trifluoromethyl-2-(hydroxy)-phenyq-5-methyl-pyrroi-1-yl}-picoiinicacid 

6-{2-[5-Trifluoromethyl-2-(benzyloxy)-phenyl]-5-methyl-pynrol-1-yl}-picolinicacid(0.38g, 
0.84mmol), ammonium fomiate (0.265mg, 4.2mmol) and 10% Pd/C (50% wet, 0.080g, 
25 ~0.04mmol) were heated in ethanol (5ml) at SQfC for 1 hour. The mixture was cooled, 
filtered through Celite®, washing through with EtOAc. The solution was concentrated in 
vacuo to give the title compound (0.42g). 
LC/MS t=3.64 min [MH*] 363. 

b) 6-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyq-5-methyl-pyrrol-1-yl}- 

30 picolinic-acid-(4-fluoro>benzyl)-ester 

6-{2-t5-Trifluoromethyl-2-(hydroxy)-phenyl]-5-methyl-pynrol-1 -yl}-picolinic acid (0. 1 0g , 
0.28mmol), 4-fluorobenzyl bromide (0.070ml, 0.56mmol) and K2CO3 (0.85g, 0.61 mmol) 
were heated in DMF (1.2ml) at 60«»C for 16 houre. Further 4-fluorobenzyl bromide 
(0.070ml, 0.56mmol) was added and heating continued for a further 24 hours. The mixture 
35 was cooled, diluted VMth CH2CI2 (5ml) and shaken with water (1 ml). The organics were 
separated using a phase separator column with a Na2S04 cartridge attached and 
concentrated. The residue was purified by chromatography on silica gel, with /so-hexane / 
EtOAc (10-15%) as eluant, to give the title compound (70mg, 44%). 
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LC/MS t=4.19 min [MH*] 579. 

c)6-{2-[5-Trifluoromethyl-2-(4-fIuoro-ben2yloxy)-phenyq-5-methyl-pyiTol-1-yl}- 
picolinic-acid 




5 6^2-[5-Trifluorome%l-2-(4-fluoro-benzyIoxyH3henyll-5-methyl-pyrrol-1-yl^^^ 

(4-fluoro-benzyl)-ester (0.07g, 0.12mmol) was dissolved in etiianol (4ml) and 2M NaOH 
(1ml) and was heated In a sealed vessel at 120°C for 15 minutes using a microwave. Upon 
cooling the reaction was diluted with CH2CI2 (10ml) and shaken with dil. HCI (1ml). The 
organics were separated using a phase separator column with a Na2S04 cartridge 

10 attached and concentrated. The residue was triturated with /so-hexane/2% EtOAc. The off 
white solid was filtered, washed with further /so-hexane and air dried to give the title 
compound (45mg). 

NMR (400MHz. CDCI3) 2.31 (3H, s), 4.61 (2H, s), 6.20 (1H, d, J=3.5Hz), 6.38 (1H, d, 
J=3.5Hz), 6.77 (1H. d, J=8Hz), 7.01 (4H. d, J=8Hz). 7.05 (1H. d, J=8Hz). 7.47 (1H. dd, 
15 J=2, 8Hz). 7.61 (1 H. d. J=2Hz), 7.75 (1 H. t, J=8Hz). 8.01 (1 H. d, J=8Hz). 
LC/MS t=3.87[MH*l 471. 

Example 238 6-f2-r5-Trifluoromethvl-2-f2.3-difluoro-benzvloxv>-phenvn-5-methvl- 

pvrroM -vl>-picolinic-acid 
20 a) 6-{2-[5-Trlfluoromethyl-2-(2,3-difluoro-benzyloxy)-phenyll-5-methyl-pyrroM-yl}- 
picoiinic-acid-(2,3-difluoro-benzyl)-ester 

6-{2-[5-Trifluoromethyl-2-(hydroxy)-phenyll-5-methyl-pynrol-1-yl}-picolinic acid (0.1 Og, 
0.28mmol), 2,3-difluorobenzyl bromide (0.072ml, 0.56mmol) and K2CO3 (0.85g, 0.61 mmol) 
were heated in DMF (1.2ml) at 60''C for 16 hours. Further 2,3-difluorobenzyl bromide 

25 (0.072ml. 0.56mmol) was added and heating continued for a further 24 hours. The mixture 
was cooled, diluted with CHaCIa (5ml) and shaken with water (1ml). The organics were 
separated using a phase separator column with a Na2S04 cartridge attached and 
concentrated. The residue was purified by chromatography on silica gel, with /so-hexane / 
EtOAc (15%) as eluant, to give the title compound (40mg, 24%). 

30 LC/MS t=4.21 min [MH*] 615. 

b)6-{2-[5-TrifIuoromethyl-2-(2,3-<iifluoro-benzyloxy)-phenyl]-5-methyl-pyrroi-1-yl}- 

picolinic-acid 
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6-{2-[5-Trifluoromethyl-2-(2,3<lifluorc>-benzyloxy)-phenyl]-5-methyl^^^ 
acid-(2,3-difluoro-benzyl)"ester (0.04g, 0.07mmol) was dissolved in ethanol (4mi) and 2M 
NaOH (1ml) and was heated in a sealed vessel at 120°C for 15 minutes using a 
microwave. Upon cooling the reaction was diluted with CH2CI2 (10ml) and shaken with dil. 
S HCI (1ml). The organics were separated using a phase separator column with a NaS04 
cartridge attached and concentrated. The residue was triturated with /so-hexane/2% 
EtOAc. The off white solid was filtered, washed with further /so-hexane and air dried to 
give the title compound (25mg). 

NMR (400MHz. d6-DMSO) 2.20 (3H. s). 5.04 (2H, s), 6.08 (1H, d, J=3Hz), 6.35 (1H, d. 
10 J=3Hz), 7.00-7.08 (2H. m). 7.14-7.23 (3H, m), 7.36-7.46 (1H. m). 7.52 (1H. d. J=8Hz), 
7.83 (1H. d. J=8Hz). 7.90 (1H. d, J=8Hz). 
LC/MS t=3.88 min [MH*] 489. 

Example 239 642-r5-Trifluoromethvl-2"(2.6'<iifluoro-beiizvloxv)-phenvn-S«methvl- 
15 pvrroM -vlVpicolinic-acid 

a) 6-{2-[6-Trifluoromethyl-2-(2,6<lifluoro-benzyloxy)-phenyl]-5-niethyl-pyrrol-1-yl}- 
plcolinic^cid-(2,6-difluoro-benzyl)-ester 

6-{2-[5-Trifluoromethyl-2-(hydroxy)-phenyll-5-methyl-pyrrol-1 -yl}-picolinic add (0. 1 0g, 
0.28mmol), 2,6-difiuorobenzyl bromide (0.1 5g, 0.56mmol) and K2CO3 (0.85g, 0.61 mmol) 

20 were heated in DMF (1 .2ml) at 60^C for 16 hours. Further 2.6-difluorobenzyl bromide 
(0.1 5g, 0.56mmol) was added and heating continued for a further 24 hours. The mixture 
was cooled, diluted with CH2CI2 (5ml) and shaken with water (1ml). The organics were 
separated using a phase separator column with a NaS04 cartridge attached and 
concentrated. The residue was purified by chromatography on silica gel, with /so-hexane / 

25 EtOAc (15%) as eluant, to give the title compound (75mg, 44%). 
LC/MS t=4.15 min [MH^ 615. 

b) 6-{2-[5*Trifluoromethyl-2-(2,6-difluoro-benzyloxy)*-phenyl]-54nethyl-pyrrol-*^ 
picolinic-acid 




30 6-{2-[5-TrifIuoromethyl-2-(2,6-difluoro-benzyloxy)-phenyl]-5-methyl-pynrol-1-yl}-plco^ 

acid-(2,6-difluoro-benzyl)-ester (0.07g, 0.11 mmol) was dissolved in ethanol (4ml) and 2M 
NaOH (1ml) and was heated in a sealed vessel at 120''C for 15 minutes using a 
microwave. Upon cooling the reaction was diluted with CH2CI2 (10ml) and shaken with dil. 
HCI (1ml). The organics were separated using a phase separator column with a NaS04 

35 cartridge attached and concentrated. The residue was triturated with /sa-hexane/2% 
EtOAc. The off white solid was filtered, washed with further /so-hexane and air dried to 
give the title compound (22mg). 
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NMR (400MHz, CDCI3) 2.27 (3H, s), 4.79 (2H, s), 6.12 (1 H. s), 6.32 (1H. d, J=3Hz), 
6.84-7.06 (4H. m), 7.27-7.38 (1H. m). 7.47-7.55 (2H, m). 7.73-7.79 (1H. m). 8.01 (1H. d. 
J=7Hz). 

LC/MS t=3.81 min [MH*! 489. 

5 

Example 240 6-l2-r5-Chloro-2-(4-f luoro-benzvloxv)-phenvn'-5-methvl-pvrrol-1 -vl)- 
picolitiic acid 

a) 6-{245-Chloro-2-(4-fluoro4)enzyloxy)-phenyl]-5-methyl-pyrrol-1 -y l}-2-bromo- 
pyridine 

1 0 1 -[5-Chloro-2-(4-fluorobenzyloxy)-phenyl]-pentane-1 ,4-dlone (2.05g, 6. 1 mmol) , 2-amlno-6- 
bromopyridine (1.06g, 6.1 mmol) and p-TSA (10mg, cat) in CH3CN (5ml) were heated in a 
sealed vessel at 200''C for 2 hours usinga microwave. Upon cooling the reaction was 
concentrated and the residue was purified by chromatography on silica gel with iso-hexane 
I EtOAc (1-10%) as eluant, to give the title compound (550mg, 19%). . 

15 LC/MS t = 4.15 min [MH^ 471/473/475. 

b) 6-{2-[5-Chioro-2-(4»fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-picolinic acid 



^Br 





I : 

n-Butyl lithium (1 .6M in hexanes, 0.94ml, 1 .5mmol) was added to 6-{2-[5-chloro-2-(4- 

fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-2-bromo-pyridine (0.55g, 1.17mmol) in THF 
20 (15ml) at -78^C. After 1 hour at this temperature, solid CO2 was added and the solution 

warmed to room temperature. The solution was concentrated in vacuo and the residue 

was purified by MDAP to give the title compound (60mg). 

NMR (400MHz, CDCI3) 2.32 (3H. s). 4.51 (2H, s). 6.18 (1H, d, J=3.5Hz). 6.33 (1H, d, 

J=3.5Hz), 6.62 (1H. d, J=9Hz), 6.98 (4H, d. J=:7Hz), 7.04 (1H, d, J=8Hz), 7.16 (1H, dd. 
25 J=2.5, 8Hz), 7.37 (1H. d, J=2.5Hz). 7.74 (1H, t, J=8Hz), 8.00 (1H, d. J=8Hz). 

LC/MS t=3.91 min [MH*] 437/439. 

Example 241 6-(2-r5-Bromo-2-(4-fluoro-benzvloxv)-phenvn-5-methvl-pvrrol-'1 -vl>- 
picolinic acid 

30 a) 6-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyi]-5-methyl-pyrroI-1 -yl}-2-bromo- 
pyridine 

Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol- 
1yl}-6-chloro-benzoic acid using the appropriate amine. 
LC/MS t=4.25 min [MH+l 51 5/51 7/51 9. 
35 b) 6-{2-[5-Bromo-2-(4-fiuoro-beiizyloxy)-phenyl]-&-methyl-pyrroi-1 -yl}-picolinic acid 

ethyl ester 

6-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pynrol-1 yl}-2-bromo pyridine (0. 1 0g, 
0.194mmol, 1eq) was dissolved in ethanol (2mi) and 
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bis(triphenylphosphine)pallaclium(U)chloride (0.0048g, 0.0068mmol, 0.035eq), and 
triethylamine (0.6ml) were added, and the solution saturated with CO(g) for 10 min with 
stirring. The reaction was heated to 70^0 with stinring under CO^) for 28 hours, and 
bis(triphenylphosphine)paliadium(ll)chioride (0.0048g, 0.0068mmol, 0.035eq), and 

5 triethylannine (0.6ml) were added, the solution was re-saturated with CO(g) for 10 mins and 
heated to 70^0 for a further 18 hours. The reaction mixture was diluted with EtOAc, and 
washed with water, the combined organic extracts were washed with brine, dried (MgS04)t 
filtered and the volatiles were removed in vacuo. The residue was then purified by 
chromatography using Biotage Flash 12+S cartridge with 5% EtOAc:/so-hexane as the 

10 eluant to yield the title compound (0.056g, 0.1 Immol, 57%) as a yellow solid. 
LC/MS t=4.10 min [MH+] 509/511. 

c) 6-{2-[5-Bromo-2-(4-fluoro-benzyloxy)-phenyl]-5-inethyl-pyrrol-1 -yl}-picoimic acid 




Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol- 
15 1 yl^5-(1 , 1 -dioxo-1 |6-jsothiazolidin-2-yl)-benzoic acid. 

NMR (400MHz, CDCI3) 2.30 (3H, s). 4.51 (2H, s), 6.17 (1H, d, J=3Hz), 6.32 (1H, d, 
J=3Hz), 6.57 (1H, d, J=8Hz). 6.98 (4H, d, J=8Hz). 7.03 (1H, d, J=8Hz), 7.29 (1H. dd 
J=8Hz, 2Hz), 7.50, (1H, d, J=2Hz), 7.73 (1H, t, J=8Hz), 8.00 (1H, d. J=8Hz). 
LC/MS t=4.15 min [MH+] 481/483. 

20 

Example 242 342"r5"Trifluoromethvl-2-f4-fluoro-benzvloxv)-phenvn-5-methvl-pvrrol- 
1"Vl)-6*chloro-benzoic acid 

a) 2-(4-Fluoro-beiizyloxy)-5-trifluoromethyi-benzaldehyde 

2-Hydroxy-5-trlfluoromethyl-benzaIdehyde (lO.OOg, 0.053mol, leq) was added to DMF 
25 (100ml), K2CO3 (14.53g, 0.105mol, 2eq) and p-fluorobenzylbromlde (9.95g, 0.053mol, 
1 eq) were then added to the stirred reaction mixture. The reaction was stirred at room 
temperature for 1 hour. The reaction mixture was quenched with water and extracted with 
EtOAc. The combined organic extracts were washed with brine, dried (MgS04), filtered 
and the volatiles were removed in vacuo to yield title compound (13.00g, 0.044mol, 82%) 
30 as a dark orange oil. 
LC/MS t=3.46. 

b) 1 -[5-Trif luoromethyi-2-(4-fIuoro-benzyloxy)-pheny i]-pentane-1 ,4-dione 

2-(4-FIuorobenzyloxy)-5-trifluoromethyl-benzaldehyde (14.00g, 0.047mol, leq) was 
dissolved in ethanol (7ml) and methylvinylketone (3.98g, 0.047mol, 1.02eq), 3-ethyI-5-(2- 
35 hydroxyethyl)-4-methylthiazolium bromide (3.551g, 0.014mol, 0.3eq) and EtaN (14.23g, 
O.UImol, 3eq) were added to the stinted reaction mixture. The vessel was heated at reflux 
and stinted in a nitrogen atmosphere for 18 hours. The reaction mixture was quenched 
with sat. NH4CI solution and extracted with EtOAc. the combined organic extracts were 
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washed with brine, dried (MgS04), filtered and tlie volatiles were removed in vacuo. The 
residue was then purified by chromatography on silica gel with 10% EtOAc:/so-hexane as 

If 

the eluant to yield the title compound (9.17g, 0.025mol, 53%) as an off-white solid. 
LC/MS t=3.58 min [MH-1 367. 
5 c) 3-{2-[5-Trifluoromethyl-2-<4-fiuoro-berizyloxy)-phenyl]-5*methyl--pyrrol-1 -yl}-6- 
chloro-benzoic acid 




1-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione (0.200g, 0.54mmol, 
I.OOeq) and pTSA (0.0305g, 0.16mmol, 0.30eq) were heated in a sealed vessel with 

10 stirring, at 150^0 for 540 seconds. The reaction mixture was allowed to warm to room 
temperature and the reaction mixture was diluted with ether, washed with 2M HCI solution 
and 2M sodium bicarbonate solution. The combined organic extracts were washed with 
brine and dried (MgS04), filtered and volatiles removed in vacuo. The residue was purified 
by chromatography on silica gel with 20% EtOAc:/so4iexane as the eluant to yield the title 

1 5 compound (0. 1 22g, 45%) as yellow solid. 

NMR (400MHz, of6-DMSO) 2.09 (3H, s), 4.96 (2H, s), 6.09 (1H, d, J=3Hz), 6.30 (1H, d, 
J=3Hz), 7.06 (1H, d. J=8Hz), 7.13-7.24 (5H, m), 7.38 (1H, d, J=2Hz), 7.41 (1H, d, J=3Hz). 
7.48 (1H, d, J=9Hz), 7.54 (1H, dd, J=9Hz. 2Hz), 13.55 (1H. s). 
LC/MS t=4.15 min [MH+] 504/506. 

20 

Example 243 342"rS-Trifluorcniethvl"244-fluorO'-benzvloxv)-phenvn-^HTiethvl-pvr^^ 
1-vl)-6-f!uorO"benzoic acid 




Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pynrol-1- 
25 yl}-6-chloro-benzoic acid using the appropriate amine, to give the title compound. 

NMR (400MHz, d6-DMS0) 2.08 (3H, s), 4.98 (2H, s). 6.08 (1H. d. J=3H2), 6.30 (1H, d. 
J=3Hz), 7.08 (1H. d, J=8Hz), 7.15-7.21 (2H. m), 7.23-7.35 (5H, m) 7.42-7.45 (1H. m). 7.53 
(1H, dd, J=9Hz, 2Hz),13.35 (1H. s). 
LC/MS t=4.01 min [MH+1 488. 

30 

Exanf1Ple244 3-f2-^5-Tr^f^uoromethvl-2^(4-fI^oro-benzvloxv)■phenvl^5-methvi-Pvr 
1-vlM-fluoro-benzoic acid 
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Procedure as for 3-{2-l5-TrifIuoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 
yl}-6-chloro-benzoic acid using the appropriate amine, to give tlie title compound. 
LC/MS t=4.01 min [MH+] 488. 



Example 245 3-l245-Trifluoromethvl-2-(4-fiuoro-benzvloxv>-phe nvn-S-methvi-Dvrrol- 
1-vft-6-methvl-benzoic acid methvi ester 



10 



15 



20 




Procedure as for 3-{2-[5-TrifluoromethyI-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrroi-1- 
yl}-6-cliloro-benzoic acid using the appropriate amine, to give the title compound. 

NMR (400MHz, d64DMSO) 2.06 (3H. s), 2.49 (3H, s), 4.98 (2H, s), 6.06 (1H, d, 
J=3Hz), 6.28 (1H. d. J=3Hz), 7.05 (1H, d, J=8H), 7.10-7.32 (7H, m). 7.43 (1H, d, J=3Hz), 
7.49 (1H, dd, J=8Hz. 1Hz), 12.80 (1H brs). 
LC/MS t=3.84 min [MH+] 484. 



Example 246 3-l2-r5-Trifluoromethvl-2-<4-fluoro-benzvloxv)-phenvn-5-me thvl-pvrrol 
1-vft-5- acetvlamlno-benzoic acid 




Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1- 

yl}-6-chloro-benzolc add using the appropriate amine, to give the title compound. 

^H NMR (400MHz, CDCI3) 2.09 (3H. s). 2.13 (3H, s), 4.80 (2H. s), 6.1 1 (1H. d, J=3Hz), 

6.33 (1H, d. J=3Hz), 6.69 (1H, d, J=9Hz), 6.95 (2H, t, J=8Hz), 7.03-7.12 (2H. m) 7.28 (1H, 

d, J=8Hz,). 7.43 (2H. d. J=4Hz), 7.60 (1H. s), 7.96 (1H. s,), 9.7 (1H, brs). 

LC/MS t=3.52 [MH+l 527. 



25 
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15 



20 



25 



30 



FYamp l6 247 3-l2-JS-Trifluoromethvl-2-(4-fluoro-benzvloxv)-ph envn-5-methvl-Pvrrol- 
[1 .1 ■diox6-l/6-feothiazolldin-2-vn-benzoicacid 



a) 3^2-[5-TrifIuoromethy l-2-(4-fluoro-benzyloxy)-phenyI]-5Hii©thy l-pyrrol-1 -y l>-5- (1 ,1 
Dioxo-f/^-/sothiazolidin-2-yl)-beiizolc acid methyl ester 




Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1- 
yl}-6-chloro-benzoic acid using the appropriate amine, to give tlie title compound. 
LC/MS t=4.00 min [MH+J 603. 

b) 3-{2H[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-inethyl-pyiTol-1 -yl>-5-(1 ,1 - 
dioxo-f/^-fsothiazolidin-2-yl)-benzoic acid 




(_>o 

3-{2-[5-Trifluorometiiyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-5- (1,1 -Dioxo- 
^/6^sothiazolidin-2-yl)-benzoic acid methyl ester (0.20g, O.SSmmol, leq) was dissolved in 
ethanoi (5ml) and 2M NaOH (2ml) was added. The reaction vessel was then heated with 
stirring to reflux for 2 hours. The reaction mixture was diluted with H2O and extracted with 
ether. The aqueous extract was acidified with 2M HCl and extracted with ether and the 
combined organic extracts were washed with brine and dried (MgS04), filtered and the 
volatiles were removed in vacuo to yield the title compound (0.087g, 45%) as a yellow oil. 

NMR (400MHz. CDCI3) 2.22 (3H. s), 2.47 (2H, quint, J=7), 3.33 (2H. t, J=7). 3.48 (2H. 
t. J=7), 4.81 (2H, s). 6.16 (1H, d. J=3Hz), 6.33 (1H, d. J=3Hz), 6.73 (1H, d, J=9Hz), 6.93- 
7.03 (3H. m), 7.50-7.11 (2H, m) 7.36 (1H, dd, J=8Hz. 2Hz), 7.48 (1H. d, J=2Hz). 7.57 (1H, 
t, J=1Hz)7.84 (1H,t, J=1Hz). 
LC/MS t=3.57 min [MH+] 689. 

Example 248 3-f2-r5-Trifluoromethvi-2-<4-fluoro -benzvloxv)-phenvn-^-methvl-Pvrrol 
1 -vl>-5-(2-oxo-pvrroiidiii-1 -v»-benzoic acid 

a) 3-{2-[5-Trifluoromethyl-2-(4-fIuoro-benzyIoxy)-plienyll-5-methyl-pyrrol-1-yl}-5-(2- 
oxo-pyrrolidin-1-yl)4>enzoic acid methyl ester 

Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1- 
yl}-6-chloro-benzoic acid using the appropriate amine, to give the title compound. 
LC/MS t=4.02 min [MH+l 567. 

b) 3-{2-[5-Trifluoromethyl-2-(4-fIuoro-benzyloxy)-phenyr|-5-methyl-pyrroi-1-yl}-5-(2- 
oxo-pyrrolidin-1-yl)-benzoic add 
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Procedure as for 3-^245-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyTO 
yl}-5-(1 ,1-dioxo-yA/sothiazolidin-2-yl)-benzoic acid. 

NMR (400MHz, CDCI3) 2.22 (3H, s), 2.47 (2H, quint, J=7), 3.33 (2H, t, J=7), 3.48 (2H, 
5 t, J=7), 4.83 (2H. s), 6.16 (1H, d, J=3Hz). 6.33 (1H, d, J=3Hz), 6.74 (1H, d, J=8H), 6.97- 
7.08 (3H, m). 7.23-7.34 (4H, m), 7.39 (1H, dd. J=8Hz. 1Hz), 7.64 (1H, d, J=2Hz), 7.65 (1H. 
d, J=2Hz). 

LC/MS t=3.62 min [MH+] 553. 

10 Example 249 3-f2-r5"Trifluoromethvl-2"(4-fluoro-ben2vloxv)-phenvn-S-me^^ 
1-vlVS-(2'-oxO"Piperidin-1-vl)-benzoic acid methyl ester 

a) 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyfl-5-methy l-pyrrol-1 -yl}-5- (2- 
oxo-piperidin-1-yl)-benzolc acid methyl ester 

Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1- 
15 yl}-6-chloro-benzoic acid using the appropriate amine, to give the title compound. 
LC/MS t=3.96min[MH+]581. 

b) 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyIoxy)-phenyl]-5-methyl-pyrrol-1-yl}-5-(2^ 
oxo-plperidin-1-yl)-benzoic acid methyl ester 




20 Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyi]-5-methyI-pyrrol-1 - 

yl}-5-(1 ,1-dioxo-'//^-/sothlazolidin-2-yl)-benzoic acid. 

NMR (400MHz, d6-DMS0) 1.73-1.81 (2H m), 2.07-2.18 (5H. m), 2.34-2.40 (2H. m). 

2.48-2.53 (2H. m), 4.94 (2H, s), 6.10 (1H, d. J=3Hz), 6.31 (1H, d, J=3Hz). 7.05 (1H, d, 

J=8Hz). 7.07-7.28 (5H, m). 7.32 (1H, t, H=1). 7.41 (1H, d. J=2Hz), 7.53 (1H, dd, J=8Hz. 
25 2Hz), 7.78 (1H. t, J=1Hz), 13.00 (1H, brs). 

LC/MS t=3.56 min [MH+] 567. 

Example 250 3-{2-[5-Trifluoromethyi-2-(4-fluoro-benzyioxy)-phenyi]-5-methyUpyrrol- 
1-yl}-S-aminO'<-methyl-benzoic acid methyl ester 
30 a) 3-^2-[5-Trifiuoromethyl-2-(4-fluoro-bemcyloxy)-phenyi]-6-methyl-pyrrol-1 -yl}-4- 
amino-S-methyi-benzoic acid methyl ester 

Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyi-pyn^ol-1- 
yl}-6-chloro-benzoic acid using the appropriate amine, to give the title compound. 
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LC/MS t=3.96 min [MH+] 513. 

b)3-{2-[5-Trifluoromethyl-2-{4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5- 
amino-6-inethyl-benzoic acid methyl ester 




5 Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-beruyloxy)-phenyl]-5-methyl-pyrrol-1 - 

yl}-5-(1 ,1-dioxo-j A/sothiazolidin-2-yl)-benzoic acid. 

NMR (400MHz. CDCI3) 2.16 (3H, s), 2.37 (3H, s). 3.71 (2H. s), 4.86 (2H, s), 6.11 (1H. 

d. J=3Hz), 6.32 (1H. d. J=3Hz). 6.42 (1H, d, J=2H). 6.74 (1H, d. J=8Hz). 6.95-7.02 (2H. 

m). 7.06-7.14 (3H, m). 7.35 (1H. dd, J=8Hz, 1Hz). 7.48 (1H, d, J=2Hz). 
10 LC/MS. 1=3.57 min [MH+] 499. 




1 5 Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-metliyi-pyrrol-1 - 
yl}-6-chloro-bercoic add using the appropriate amine, to give the title compound. 

NMR (400MHz. CDCI3) 2.16 (3H. s). 4.83 (2H. s), 6.16 (1H. d. J=3Hz), 6.33 (IN. d. 
J=3Hz), 6.74 (1H. d. J=8H). 6.97-7.08 (3H, m), 7.23-7.34 (4H, m), 7.39 (IN. dd. J=8Hz, 
1Hz), 7.54 (1H. d, J=2Hz). 7.65 (IN, d, J=2Hz). 

20 LC/MS t=4.16 min [MH+1 486/488. 




25 Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1 - 
yl}-6-chloro-benzoic acid using the appropriate amine, to give the title compound. 
^H NMR (400MHz, CDCI3) 2.12(3H. s). 4.94 (2H. s). 6.18 (1H, d, J=3Hz), 6.40 (IN, d. 
J=3Hz). 6.72 (1H. d. J=9H). 7.07-7.15 (3H, m), 7.24-7.36 (4H. m), 7.45 (1H, d, J=2Hz), 
7.82 (1H. dd. J=8Hz, 2Hz). 8.01 (1H. m). 
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LC/MS t=3.99 min [MH+] 470. 

Example 253 3-l2->r5-Trifluoromethvl-2-benzvloxv-phenvn-5-methvl-Pvrrol-1 -vft-5- 
trifluoromethvl-benzoic acid 



5 




Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro4)enzyloxy)-phenyl]-5-nieth 
yl}-6-chloro-benzoic acid using the appropriate amine, to give the title compound. 

NMR (400MHz. CDCI3) 2.19 (3H. s), 4.81 (2H. s), 6.18 (1H. d, J=3Hz). 6.38 (1H. d. 
J=3Hz), 6.73 (1H, d, J=9H). 7.03-7.08 (2H, m), 7.24-7.32 (3H, m), 7.39 (1H, dd, J=8Hz. 
10 1Hz), 7.44 (1H. s), 7.52 (1H. d. J=2Hz), 7.89 (1H, s). 8.17 (1H, s). 
LC/MS t=4.19min[MH+]520. 

Example 254 3-(2-r5-Trifluoromethvl-2"benzvloxv-phenvn-5-methvl-Pvrrol-1 -v»-5- 
amino-6-methvl-benzoic acid 
1 S a) 3-{2-[5--Trifluoromethyl-2-benzyloxy-phenyl]-5>methYl-pyrroi-1 -yl}-5-ami no-6- 
methyl-benzoic acid methyl ester 

Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrroM- 
yl}-6-chloro-benzolc acid using the appropriate amine, to give the title compound. 
LC/MS t=4.03 min IMH+] 495. 
20 b) 3-{2-[5-Trifluoromethyi-2-benzyloxy-phenyl]-5-methyl-pyiTol-1 -yl}-5-amino- 
6methyl-benzoic acid 




Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyioxy)-phenyl]-5-methyl-pyrrol-1- 
yl}-5-(1 ,1-dioxo-f /®-/sothiazolidin-2-yl)-benzoic acid. 
25 NMR (400MHz. CDCI3) 2.15 (3H, s), 2.18 (2H, s), 2.36 (3H. s). 4.98 (2H. s). 6.1 1 (1 H, 
d. J=3Hz), 6.33 (1H, d. J=3Hz), 6.42 (1H. d, J=2H) 6.73 (1H. d, J=8Hz). 7.08-7.15 (3H, m), 
7.25-7.36 (4H, m) 7.48 (1H. d, J=2Hz.). 
LC/MS t=3.71 min[MH+]481 

30 Example 255 3-l2"rS-Trifluoromethvi-2-f2.4-difluoro-benzyloxv)-phenvn-5"methvl- 
pvrrol-1-vll-6-ch!orO"benzoic acid 

a) 2-(2,4-Difiuoro-benzyioxy)-5-trifluoromethyl-benzaldehyde 

Procedure as for 2-(4-Fluoro-benzyloxy)-5-trifluoromethyl-benzaldehyde using the 
appropriate benzyl bromide. 
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LC/MS t=3.74 min. 

b) 1 -[5-Trif luoromethyI-2-(2,4-difluoro-benzyloxy)-phenyll-pentane-1 ,4-dione 
Procedure as for 1-[5-Trifluorornethyl-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1,4-diorie. 

LC/MS t=3.62 min [MH-] 387. 
5 c) 3-{2-[5-Trifluoromethyl-2-(2^if luoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yJ}-6- 

chloro-benzoic acid 




F 



Procedure as for »-{2-[5-Trifluoronfiethyl-2-(4-fIuoro-benzyloxy)-pheriyll-5-methyl-pyrrol-1- 
yl}-6-chloro-benzoic acid using the appropriate amine, to give tlie title compound. 
10 HMR (400MHz, CDCI3) 2.06 (3H. s), 4.88 (2H, s), 6.1 1 (1 H, d, J=3Hz), 6.33 (1 H, d. 
J=3Hz), 6.72-6.84 (3H, m). 7.08 (1H. dd. J=14Hz. 8Hz). 7.34 (1H. d, J=8Hz) 7.42 (2H, d, 
J=6Hz.), 7.72 (1H, s), 7.94 (1H. s), 9.80 (1H. s). 
LC/MS t=3.89 min [MH+] 522/524. 

15 Example 256 3-f2-r5-Trffluoromethvl-2-(2.4-difluoro-benzvloxv)-phenvll-5-methvl- 
pvrrol-1 -vlV6-f luoro-benzoic acid 




F 



Procedure as for 3-{2-[5-TrifluorometliyI-2-(4-fIuoro-benzyloxy)Tphenyl]-5-metliyl-pym>l-1- 
yl}-6-chloro-benzoic acid using the appropriate amine, to give the title compound. 
20 NMR (400MHz. CDCI3) 2.15 (3H. s), 4.88 (2H, s), 6.14 (1 H, d, J=3Hz), 6.33 (1 H, d. 
J=3Hz), 6.77-6.87 (3H. m). 6.98-7.16 (3H, m), 7.42 (1H. dd, J=9Hz, 2Hz) 7.48 (IN, d, 
J=2Hz,), 7.69 (1H, dd, J=6Hz. 3Hz), 10.30 (1H. s). 
LC/MS t=3.74 min [MH+] 506. 

25 Example 257 3-f2-rS-Trifluoromethvl-2-(2.4-difluoro-benzvloxv )-Dhenvn-5-methvl- 
p yrroM-vl>-4-fluoro-benzolc acid 
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Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-berizyloxy)-pheriyl]-5-rTie%H3ynnol-1- 
yl}-6-chioro-benzoic add using the appropriate amine, to give the title compound. 
NIVIR (400MHz, CDCI3) 2.12 (3H, s), 4.94 (2H, s), 6.17 (1H. d, J=3Hz). 6.38 (1H, d, 
5 J=3Hz), 6.75-6.85 (3H. m), 7.06-7.1 6 (2H, m), 7.37 (1 H. dd, J=9Hz, 2Hz) 7.44 (1 H, d, 
J=2Hz,), 7.78 (1H. dd, J=8Hz, 2Hz), 8.02 (1H. m), 9.80 (1H. br s). 
LC/MS t=3.73 min [l\/IH+l 506. 

Example 258 3-{2-[5-Trifluoromethyl-2-(2,4-difluoro-benzyloxy)-phenyl]-5-methyI- 
10 pyrrol-1-yl}-5-acetyiamino-benzoic acid 




F 



Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyn-ol-1- 
yl)-6-chloro-benzoic acid using the appropriate amine, to give the title compound. 
NMR (400MHz, CDCIa) 2.05 (3H, s), 2.16 (3H, s), 4.86 (2H, s). 6.15 (1H, d, J=3Hz), 
15 6.33 (1H, d, J=3Hz), 6.74-6.88 (3H, m), 6.95-7.05 (2H, m). 7.32 (1H, d. J=8Hz) 7.43 (1H, 
dd, J=9Hz 2Hz,), 7.53 (1 H, s), 7.68 (1 H, d, J=3Hz), 1 0.60 (1 H, s). 
LC/MS t=3.53 min [MH+1 545. 

Example 259 3-f2-r5-Trifluoromethvl-2-(2.4-difluoro-benzvlox v^'Phenvn-5-methvl- 
20 Pvrroi-1-v»-S- (1.1-dioxo-f/^-fS0thiazolidin-2-v»-benzoic acid 

a) 3-{2-[5-Trifluoromethyl-2-(2,4-difluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5- 

(1,1-Dioxo-YA/sothiazolidin-2-yl)-benzoic acid methyi ester 

Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyn-ol-1- 
^ yl}-6-chloro-benzoic acid using the appropriate amine, to give the title compound. 

25 LC/MS t=3.96 min [MH+] 621 . 

b) 3-{2-[5-Trifluoromethyl-2-(2,4-difiuoro-benzyloxy)-phenyl]-5-methyI-pyrroi-1-yl>-5- 

(1 ,1 -dioxo-f /^-/sothiazolidin-2-yl)-benzolc acid 
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Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1- 
yl}-5-(1,1-dioxo-1/6-;sothiazoIidin-2-yl)-benzoic add using the appropriate amine. 

Niy^R (400I^Hz, CDCI3) 2.20 (3H, s). 2.46 (2H, m), 3.32 (2H. t, J=8Hz). 3.56 (2H, t. J= 
8Hz). 4.86 (2H. s). 6.14 (1H, d, J=3Hz). 6.34 (1H. d. J=3Hz). 6.74-6.84 (3H, m). 7.02 (1H. 
dd, J=16Hz. 8Hz), 7.14 (1H. t. J=1Hz). 7.40 (1H. dd J=9Hz, 2Hz). 7.45, (1H. s), 7.52 (1H. 
dd. J=9Hz. 2Hz), 7.69 (1H, dd, J=2Hz, 1Hz), 10.80 (1H, brs). 
LC/MS t=3.58 min ll\/IH+] 507. 

Example 260 3-f24S-Trifluoromethvi-2-(2.4-difluoro-benzvloxvVphe nvn-5-methvl- 
pvrroM-vlV5- (2-oxo-piperidin-1-vl>-benzoic acid 

a) 3-{2-[5-Trffluoromethyl-2-(2,4-difluoro-benzyloxy)-phenyl]-5-methyl-pyrroM-yl}-5- 
(2-oxo-p!peridin-1-yl)-benzoic acid methyl ester 

Procedure as for 3-{2-[5-Trif!uoromethyl-2-(4-fiuoro-benzyloxy)-phenyl]-5-methyl-pynrol-1- 
yl}-6-chloro-benzoic acid using the appropriate amine, to give the title compound. 
LCMS t=3.93 min [MH+] 599. 

b) 3-{2-[5-Trifluoromethyl-2-<2,4-difluoro-benzyloxy)-phenyq-5-methyl-pyrrol-1-yl)-5- 
(2-oxo-piperidin-1-yl)-benzoic acid 



"OH 




Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyI-pyrrol-1- 
yl}-5-(1 , 1 -dioxo-1 A/sothiazolidin-2-yl)-benzoic add. 

NMR (400MHz, CDCI3) 1.80-1.90 (2H, m), 2.02-2.10 (2H, m), 2.21 (3H, s), 2.51-2.58 
(2H, m), 3.25-3.32 (2H, m). 4.85 (2H, s), 6.12 (1H. d, J=3Hz). 6.34 (1H. d. J=3Hz), 6.76- 
6.87 (3H. m), 7.06-7.12 (2H. m), 7.40 (1H, dd, J=8Hz, 2Hz), 7.48 (1H, d, J=2Hz), 7.58 (1H, 
t. J=1Hz), 7.84 (1H. t. J=1Hz), 11.25 (1H, br s). 
LC/IWS t=3.59min [l\/IH+]585. 



Example 261 3-(2-rS-Trifluoromethvl-2-(2.4-difluoro-benzvloxv^phe nvll-5-methvl- 

pvrrol-1 -vft-5-(methanesulfonvn-benzoic acid 
30 a)3-{2-[5-TrifIuoromethyl-2^2,4-difluoro-benzyloxy)-phenyll-5-methyl-pyrroi-1-yl>-5- 

amino-benzoic acid methyl ester 

Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyn'oI-1- 
yl}-6-chloro-benzoic acid using the appropriate amine, to give the title compound. 
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LC/MS t=3.97min [MH+1517. 

b) 3-{2-i5-Trlfluoromethyl-2-(2,4-difluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl>-5- 
(methanesulfonyl)-benzoic acid methyl ester 

3-{2-[5-Trifluoromethyl-2-(2,4-difIuoro-benzyloxy)-phenyl]-&-methyl-pyrrol-1-yl^5-am 
benzoic acid methyl ester (0.0222g. 0.43mmol, leq), was dissolved in DCM (5ml) and 
pyridine (0.0636g, 0.86mmol, 2eq), 4-(dimethylamino) pyridine (0.057g, 0.47mmol, 1.1eq) 
and methylsulfonylchloride (0.0337g, 0.29mmol, 0.7eq) were added. The reaction vessel 
was stirred for 18 hours at 21 OC. The reaction mixture was diluted with DCM and washed 
with water. The combined organic extracts were washed with brine, dried (MgS04), filtered 
and the volatiles were removed in vacuo to yield title compound (0.22g, 0.37mmol, 86%) 
as a pale yellow solid. 
LC/MS t= 3.72 min [MH+] 595. 

c) 3-{2-[5-Trifluoromethyl-2-(2,4-difluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl>-5- 
(methanesulfonyl)-benzoic acid 




O^ 

Procedure as for 3-{2-I5-TrifIuoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pynrol-1- 
yl}-5-{1 ,1-dioxo-f/S-/sothiazolidin-2-yl)-benzoic acid. 

NMR (400MHz, d6-DMSO) 2.10 (3H. s). 2.70 (3H. s), 5.00 (2H. s). 6.08 (1H. d. 
J=3Hz). 6.30 (1 H. d, J=3Hz). 7.20-7.80 (2H. m). 7.16-7.29 (5H, m). 7.53 (1H, dd. J=8Hz. 
2Hz). 7.68 (1H. t, J=1Hz), 10.00 (1H, s) 13.20 (1H, s). 
LC/MS t=3.61 min [MH+1 581 

Example 262 442-r5-Trifluoromethvl-2-(2.4-difluoro-benzv loxv)-Dhenvn-5-methvl- 
Dvrrol-1-vft-2-methvl -benzoic acid 

a) 4-{2-[5-Trifluoromethyl-2-(2,4-dffluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl>-2- 
methyl-benzoic acid methyl ester 

Procedure as for 3-{2-[5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1- 
yl}-6-chloro-benzoic acid using the appropriate amine, to give the title compound. 
LC/MS t=3.84 min [MH+] 532. 

b) 4-{2-[5-Trifluoromethyi-2-(2,4-difIuoro-benzyloxy)-phenyl]-5-methyI-pyrroH-yl}-2- 
methyl -benzoic acid 




Procedure as for 3-{2-(5-Trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1- 
yl}-5-(1 ,1-dioxo-1/^-/sothiazolidin-2-yl)-benzoic acid. 

-191- 



wo 03/101959 



PCT/EP03/05790 



LC/MS t=3.90 min [MH+] 518. 

Example 263 3-f2-r5-Chloro-2-(4-bromo-2-ffluoro-benzvloxv)-phenvn-5-methvl- 
pvrrol-1-vl>-5-hvdroxv-benzoic acid 
S a) 5-Chloro-2-(4-bromo-2-fluoro-benzyloxy)-benzaldehyde 

5-Chlorosalicylaldehyde (5g, 32.05mmol), 4-bromo-2-fluorobenzyl bromide (12.9g, 
48.07mmol) and K2CO3 (8.86g, 64.1mmol) were heated in DMF (35ml, 1M) at 60°C for 
3hrs. Upon cooling to room temperature, Et20 and H2O were added. The layers were 
separated and the aqueous phase was extracted with EtjO. The combined organic 
10 extracts were dried (Na2S04), filtered and concentrated to give the title compound (6.6g, 
60%). 

NMR (400MHz, CDCI3) 5.20 (2H, s), 7.03 (1H, d, J=9Hz), 7.31-7.39 (3H. m). 7.51 (1H, 
dd, J=2.5Hz, J=8.8Hz), 7.82 (1H, d, J=2.5Hz), 10.43 (1H, s). 
b) 1 •{5-Chloro-2-(4-bromo-2-fluoro-benzyloxy)-phenyq-pentane-1 ,4-dione 

15 A mixture of 5-chloro-2-(4-bromo-2-fluoro-benzyloxy)-benzaldehyde (3.95g, 1 1 .50mmol), 
methyl vinyl ketone (1.2ml, 14.38mmol), 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium 
bromide (435mg, 1.725mmol, 0.15eq) and triethylamine (2.81mi, 20.125mmol) was heated 
in EtOH (3.83ml, 3M) at reflux for 7 hours. Upon cooling, the mixture was diluted with 
EtOAc and washed with sat. NH4CI and sat. NaHCOa, dried (Na2S04) filtered and 

20 concentrated. The residue was purified by chromatography, using Biotage 

, with cyclohexane containing a gradient of EtOAc (7.5-12.5%) to give the title compound 
(2.1g, 44%). 

NMR (400MHz, CDCI3) 2.21 (3H, s), 2.79-2.82 (2H, m), 3.18-3.21 (2H, m), 5.17 (2H, s), 
6.97 (1H. d, J=9.0Hz), 7.31-7.43 (4H. m), 7.70 (1H, d. J=2.8 Hz). 
25 c) 3-{2-[5-Chloro-2-(4-bromo-2-fluoro-ben2yloxy)-phenyl]-5-methyl-pyrrol-1 -y l>-S- 

hydroxy-benzoic acid methyl ester 

1-[5-Chloro-2-(4-bromo-2-fluoro-ben^lo)^)-phenyl]-pentane-1 ,4-dione (150mg, 
0.363mmol), 3-amino-5-hydroxybenzoic acid methyl ester (61 mg, 0.363mmol) and pTSA 
(5mg) were heated In acetonitrile (2ml) at lOO^C for 10 minutes in the microwave. Upon 
30 cooling, the mixture was diluted with DCM and washed with 2M HCI, dried (Na2S04), 
filtered and concentrated. The residue was purified by chromatography, on silica, with 
cyclohexane containing a gradient of EtOAc (10-20%) to give the title compound (1 12mg, 
57%). 

^H NMR (400MHz, CDCI3) 2.17 (3H, s), 3.85 (3H, s), 4.77 (2H, s), 6.12 (1H, d, J=3.3Hz). 
35 6.29 (1 H, d, J=3.5Hz), 6.61-6.63 (2H, m), 6.93 (1 H, t, J=7.8Hz), 7.09 (1 H, dd, J=2.8Hz, 
J=8.8Hz), 7.21-7.23 (3H, m), 7.31 (1H, s), 7.39 (1H. s). 

d) 3-{2-[5-Chloro-2-(4-bromo-2-fIuoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5- 
hydroj^-benzoic acid 
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3-{2-[5-Chloro-2-(4-bromo-2-fluoro45enryloxy)-phenyl]-5-me%l-pyrrol-1-yl}-5-hyd 
benzoic acid methyl ester (1 12mg, 0.21 mmol) was heated in a mixture of EtOH (4ml) and 
2M NaOH (0.5ml) at 120°C for 5 minutes in the microwave. Upon cooling, the mixture was 
5 diluted with DCM, washed with 2M HCI, dried (Na2S04), filtered and evaporated to give the 

title compound (67mg, 51%). 

NMR (400MHz. CDCI3) 2.18 (3H, s). 4.78 (2H. s), 6.13 (1H, d, J=3.3Hz). 6.30 (1H. d. 
J=3.3Hz). 6.63 (1H. d. J=8.8Hz), 6.69 (IH. bt, J=1.5Hz), 6.94 (1H, t, J=8.0Hz), 7.09 (1H, 
dd, J=2.5Hz, J=8.8Hz), 7.19-7.23 (3H, m), 7.37 (1 H, s). 7.44 (IH, s). 
10 LC/MS t=3.94 min, [MH+1 532 and 634. [MH-] 530 and 532. ' 




15 1 -[5-Chloro-2-(4-bromo-2-fluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione (1 50mg, 

0.363mmol). 3-amino-6-chlorobenzoic acid (62.3mg, 0.363mmol) and pTSA (5mg) were 
heated in acetonitrile (2ml) at leO^C for 10 minutes in the microwave. Upon cooling, the 
mixture was diluted with DCM and washed with 2M HCI, dried (Na2S04), filtered and 
concentrated. The residue was purified by chromatography, on silica, with cyclohexane 

20 containing a gradient of EtOAc (1 0-20%) to give the title compound (94mg, 47%). 

^H NMR (400MHz, CDCI3) 2.17 (3H. s), 4.76 (2H. s). 6.14 (IH, s), 6.28 (IH, s), 6.62 (1H. 
d, J=9.0Hz), 6.81-6.87 (IH. m), 7.03 (IH. d. J=8.5Hz), 7.13 (IH. d. J=8.0Hz), 7.20-7.29 
(3H, m's excess), 7.33 (1H, d, J=8.5Hz). 7.67 (IH, s). 
LC/MS t=4.37 min. [MH+] 550 and 552, [MH-J 548 and 550. 
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1-[5-Chloro-2-(4-bromo-2-fluoro-benzyloxy)-phenyll-pentane-1 ,4-dione (1 60mg, 
0.363mmol), 3-amino-6-fluorobenzoic acid (56.3mg, 0.363mmol) and pTSA (5mg) were 
heated in acetonitrile (2ml) at 160*'C for 10 minutes in tlie microwave. Upon cooling, the 
mixture was diluted with DCM and washed with 2M HCI, dried (Na2S04), filtered and 

5 concentrated. The residue was purified by chromatography, on silica, with cyclohexane 
containing a gradient of EtOAc (10-20%) to give the title compound (81 mg, 42%). 

NMR (400MHz, CDCI3) 2.15 (3H, s), 4.77 (2H. s). 6.14 (1H, s). 6.27 (1H. d. J=2.0Hz), 
6.63 (1H. d. J=8.8Hz). 6.89-6.95 (1H, m), 6.99-7.06 (1H, m), 7.09-7.17 (2H, m), 7.21-7.27 
(3H, m's excess), 7.69 (1H, d, J=5.8Hz). 

10 LC/MS t=4.14 min, [MH+] 534 and 536, [MH-] 532 and 534. 




15 1 -[5-Chloro-2-(4-bromo-2-fluoro-benzyloxy)-phenyll-pentane-1 ,4-dione (1 50mg, 

0.363mmol), .3-amino-4-fluorobenzoic acid (56.3mg. 0.363mmol) and pTSA (5mg) were 
heated in acetonitrile (2ml) at leo^C for 10 minutes in the microwave. Upon cooling, the 
mixture was diluted with DCM and washed with 2M HCI, dried (Na2S04). filtered and 
concentrated. The residue was purified by chromatography, on silica, with cyclohexane 

20 containing a gradient of EtOAc (1 0-20%) to give the title compound (77mg, 40%). 

^H NMR (400MHz. CDCI3) 2.12 (3H, s), 4.84 (2H. s). 6.17 (1H. s). 6.32 (1H, d. J=2.5Hz), 
6.59 (1H. d. J=8.5Hz), 6.91-6.98 (1H, m), 7.04-7.10 (1H, m). 7.11-7.19 (1H, m). 7.19-7.24 
(3H. m). 7.79 (1H. d. J=7.3Hz), B.00-8.06 (1H. m). 




1 -[5-Chloro-2-(4-bromo-2-fluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione (1 50mg, 
0.363mmol), S-amino-5-acetylaminobenzoic acid (70.5mg, 0.363mmol) and pTSA (5mg) 
30 were heated in acetonitrile (2ml) at 160°C for 1 0 minutes in the microwave. Upon cooling, 
the mixture was diluted with DCM and washed with 2M HCI, dried (NaaSOA), filtered and 
concentrated. The residue was purified by chromatography, on silica, with cyclohexane 
containing a gradient of EtOAc (30-50%) to give the title compound (66mg. 32%). 
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NMR (400MHz, CDCI3) 2.18 (6H, s), 4.79 (2H, s), 6.13 (1H, s). 6.29 (1H. s). 6.60 (1H. 
d. J=9.0Hz). 6.91-6.98 (1H. m). 7.07 (1H, d. J=8.5Hz). 7.14-7.24 (3H. m), 7.47 (1H, s). 
7.62 (1H,s). 7.95 (1H,s). 

LC/MS t=3.82 min. [MH+J 573 and 575, [MH-] 571 and 573. 




1 -[5-Chloro-2-(4-bromo-2-fluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione (1 50mg, 
10 0.363mmol), 3-amlno-1 -naphthoic add (67.9mg. 0.363mmol) and pTSA (5mg) were 
heated in aoetonitrile (2ml) at 160"'C for 10 minutes in the microwave. Upon cooling, the 
mixture was diluted with DCI\^ and washed with 2M HCI, dried (Na2S04), filtered and 
concentrated. The residue was purified by chromatography, on silica, with cyclohexane 
containing a gradient of EtOAc (10-20%) to give the title compound (98mg, 48%). 
15 'H NMR (400MHz, CDCI3) 2.21 (3H. s), 4.69 (2H, s), 6.1 9 (1 H, s), 6.33 (1 H. s). 6.50 (1 H, 
d, J=8.8Hz), 6.64-6.70 (1H. m). 7.00 (1H, d, J=8.0Hz). 7.06 (1H. d, J=9.0Hz). 7.17 (1H, d. 
J=9.5Hz), 7.38 (1H, s). 7.54 (1H, t, J=7.3Hz). 7.61-7.70 (3H. m). 8.09 (1H. s). 9.04 (1H, d. 
J=8.8Hz). 

LC/MS t=4.30 min, [MH+l 566 and 568, [MH-1 564 and 566. 




1-[5-Chloro-2-(4-bromo-2-fluoro-benzyloxy)-phenyll-pentane-1 .4-dione (150mg, 
25 0.363mmol), 3-amino-6-methylbenzoic acid (55mg, 0.363mmol) and pTSA (5mg) were 
heated in aoetonitrile (2ml) at 160°C for 10 minutes in the microwave. Upon cooling, the 
mixture was diluted with DCM and washed with 2M HCI, dried (Na2S04), filtered and 
concentrated. The residue was purified by chromatography, on silica, with cyclohexane 
containing a gradient of EtOAc (10-20%) to give the title compound (1 1 9mg, 62%). 
30 ^H NMR (400MHz, CDCI3) 2.16 (3H, s), 2.63 (3H, s), 4.76 (2H, s), 6.13 (1H, d, J=3.3Hz), 
6.29 (1H, d, J=3.5Hz), 6.60 (1H, d, J=8.8Hz). 6.88 (1H. t. J=7.8Hz), 7.03 (1H. dd. J=2.3Hz, 
J=8.0Hz), 7.06-7.15 (2H, m), 7.19 (1H, s), 7.21 (1H, s), 7.24 (1H, d, J=2.5Hz), 7.75 (1H, d. 
J=2.0Hz). 
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LC/MS t=4.19 min, [MH+] 530 and 532. [MH-J 528 and 530. 




1 -[5-Chloro-2-(4-bromo-2-fluoro-benzyioxy)-phenyl]-pentane-1 ,4-dione (1 50mg, 
0.363mmol). 3-amino-6-hydroxybenzoic acid (56mg, 0.363mmol) and pTSA (5mg) were 
heated in acetonitrile (2ml) at 160°C for 10 minutes in the microwave. Upon cooling, the 
mixture was diluted with DCM and washed with 2M HCI, dried (Na2S04), filtered and 

10 concentrated. The residue was purified by chromatography, on silica, with cyclohexane 
containing a gradient of EtOAc (10-20%) to give the title compound (1 lOmg. 57%). 
'H NMR (400MHz. CDCI3) 2.15 (3H, s), 4.82 (2H. s). 6.12 (1H, d, J=3.3Hz), 6.27 (1H. d, 
J=3.3Hz). 6.64 (1H. d. J=8.8Hz). 6.87 (1H, d. J=8.8Hz). 6.91-6.97 (1H, m). 7.09-7.14 (2H. 
m), 7.20-7.25 (3H, m), 7.56 (1H, d. J=2.5Hz). 10.34 (1H, bs). 

1 5 LC/MS t=4.93 min, [MH+J 532 and 534, [MH-J 530 and 532. 




20 1 -[6-Chloro-2-(4-bromo-2-fluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione (1 50mg, 

0.363mmol), 3-amino-5-bromobenzoic acid (79mg, 0.363mmol) and pTSA (5mg) were 
heated In acetonitrile (2ml) at 160°C for 10 minutes in the microwave. Upon cooling, the 
mixture was diluted with DCM and washed with 2M HCI, dried (Na2S04), filtered and 
concentrated. The residue was purified by chromatography, on silica, with cyclohexane 

25 containing a gradient of EtOAc (10-20%) to give the title compound (45mg, 21 %). 

'H NMR (400MHz. CDCI3) 2.17 (3H, s), 4.76 (2H, s). 6.13 (1H, d, J=4.0Hz), 6.28 (1H, d. 
J=3.6Hz), 6.64 (1H, d, J=8.8Hz). 6.89-6.95 (1H, m), 7.13 (1H, dd. J=2.5Hz, J=8.8Hz), 
7.24-7.28 (3H, m's excess). 7.33-7.36 (1H, m), 7.63-7.66 (1H, m). 8.09 (1H, t, J=1.5Hz). 
LC/MS t=4.49 min, [MH+] 594 and 596. [MH-1 592 and 594. 

30 

Example 272 3-<'2-rS-Chloro-2-f4-bromo-2-fluoro-benzvloxv^ -phenvn-S-methvl-Pvrrol 
l-vlV-5-amino-benzoic acid 
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a) 3*{24S-Chloro-2-(4-bromo-2-fiuoro-b6nzyioxy)-phenyl]-S-methyl-pyrrol-1-yO^ 
amino-benzoic acid methyl ester 




1-[5-Chloro-2-(4-bromo-2-fluoro-benzylo)cy)-phenyl]-pentane-1 .4-dione (150mg, 
5 0.363mmol), 3,5-diaminobenzoic acid metliyl ester (60.4mg, 0.363mmol) and pTSA (5mg) 
were lieated in acetonitrile (2ml) at 160°C for 10 minutes in the microwave. Upon cooling, 
the mixture was diluted with DCM and washed with 2M HCI, dried (Na2S04). filtered and 
concentrated. The residue was purified by chromatography, on silica, with cyclohexane 
containing a gradient of EtOAc (10-20%) to give the title compound (60mg, 30%). 
10 NMR (400IVIHZ, CDCI3) 2.15 (3H, s). 3.70 (2H, bs), 3.82 (3H. s), 4.79 (2H, s). 6.10 (1 H, 
s), 6.29 (1H, s). 6.42 (1H. s). 6.62 (1H, d. J=8.8Hz), 6.96 (1H. t. J=7,8Hz). 7.08 (1H. d. 
J=8.5Hz), 7.12 (1H. s), 7.18-7.24 (4H, m). 

b) 3-{2-[5-Chloro-2-(4-bromo-2-f luoro -benzyloxy)-phenyl]-5Hmethy l-py rroi-1 -y l}-5'* 
amino-benzoic acid 



15 




3-{2-[5-Chloro-2-(4-bromo-2-fluoro-benzyloxy)-phenyll-5-methyl-pyn-ol-1-yl}-5-amlno- 
benzoic acid methyl ester (60mg, 0.1 1mmol) was heated in a mixture of EtOH (4ml) and 
2M NaOH (0.5ml) at 120^C for 5 minutes in the microwave. Upon cooling, the mixture was 
diluted with DCM, washed with 2M HC\, dried (Na2S04), filtered and evaporated to give the 
20 title compound (43mg. 74%). 

NMR (400MHz, CDCI3) 2.14 (3H, s). 4.89 (2H. s). 6.04 (1H, d, J=2.8Hz), 6.29 (1H, d, 
J=3.3Hz). 6.49 (1H. s), 6.83-6.93 (3H, m), 7.06-7.11 (2H, m). 7.21 (1H, s). 7.26-7.32 (2H, 
m's excess). 

LC/MS t=3.81 min, [MH+] 531 and 533, {MH-] 529 and 531. 

25 

Example 273 3-f2-r5-Chloro-2-(4-bromo-2-fluoro-benzvloxv)-phenvn-5-methvl-pvrrol- 
1-vlV6-acetvlamino-benzoic acid 

a) 3-{2-[5-Chioro-2-(4-bromO"2-fluoro-benzy loj^)-phenyl]-5-metiiyl-pyrrol-1 -y l}-6- 
acetylamino-benzoic acid methyl ester 

30 1 -[5-Chloro-2-(4-bromo-2-fluoro-benzyloxy)-phenyll-pentane-1 ,4-dione (1 50mg, 

0,363mmol), 3-amlno-6-acetylaminobenzoic add methyl ester (76mg, 0.363mmol) and 
pTSA (5mg) were heated in acetonitrile (2ml) at 160°C for 10 minutes in the microwave. 
Upon cooling, the mixture was diluted with DCIVI and washed with 2M i-iCI, dried (Na2S04), 
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filtered and concentrated. The residue was purified by chromatograpliy, on silica, with 
cyclohexane containing a gradient of EtOAc (10-20%) to give the title compound (129mg, 

61%). 

NMR (400MHz, CDCI3) 2.13 (3H, s), 2.24 (3H, s). 3.81 (3H. s), 4.75 (2H, s), 6.11 (1H. 
5 d. J=3.3Hz). 6.26 (1H. d, J=3.5Hz), 6.61 (1H. d. J=8.8Hz). 6.88 (1H, t, J=8.0Hz), 7.08-7.15 
(2H, m), 7.19-7.26 (2H. m), 7.26-7.29 (1H, m's excess), 7.67 (1H. d, J=2.5Hz), 8.60 (1H. d. 
J=9.0Hz), 11.00 (1H,bs). 

b) 3-{2-[5-Chloro-2-(4-bromo-2-fluoro -benzyloxy)-phenyll-5-methyl-pyrroH -yl}-6- 
acetylamino-benzoic acid 




3-{2-[5-Chloro-2-(4-bromo-2-fluoro -benzyloxy)-phenyl]-6-methyl-pynrol-1 -yl}-6- 
acetylamino-benzoic acid methyl ester (129mg, 0.22mmol) was heated in a mixture of 
EtOH (4ml) and 2M NaOH (0.5ml) at 120°C for 5 minutes in the microwave. Upon cooling, 
the mixture was diluted with DCM. washed with 2M HCI, dried (Na2S04). filtered and 

1 5 evaporated to give the title compound (71 .3mg, 57%). 

NMR (400MHz, CDCI3) 2.15 (3H, s), 2.26 (3H, s). 4.77 (2H. s). 6.13 (1H. d. J=3.3Hz), 
6.27 (1H, d. J=3.3Hz), 6.61 (1H, d. J=8.5Hz), 6.88 (1H, t, J=8.0Hz), 7.10 (1H, dd, J=2.5Hz, 
J=8Hz). 7.16-7.24 (3H. m). 7.25-7.29 (1H, m's excess). 7.74 (1H. d, J=2.5Hz), 8.63 (1H. d, 
J=8.8Hz), 10.85 (1H, bs). 

20 LC/MS t=4.31 min, [MH+1 573 and 575. [MH-J 571 and 573. 



Example 274 3-l2-r5-Chloro-2-f4-bromo-2-fluoro-benz vloxv)-Dhenvn-5-methv»-pvrrol- 
1 -vD-s-trifluoromethvl-benzoic acid 

a) 3-{2-[5-Chloro-2-(4-bromo-2-fluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl)-5- 

25 trifluoromethyl-benzoic acid methyl ester 

1-[5-Chloro-2-(4-bromo-2-fluoro-benzyloxy)-phenyll-pentane-1.4-dione(150mg, 

0.363mmol), 3-amlno-5-trifluoromethylbenzoic add methyl ester (80mg, 0.363mmol) and 
pTCA (5mg) were heated in acetonitrile (2ml) at 160''C for 10 minutes in the microwave. 
Upon cooling, the mixture was diluted with DCIVI and washed with 2M HCI, dried (Na2S04), 
30 filtered and concentrated. The residue was purified by chromatography, on silica, with 
cyclohexane containing a gradient of EtOAc (0-5%) to give the title compound (78mg, 
36%). 

^H NMR (400MHz. CDCU) 2.18 (3H, s). 3.90 (3H, s), 4.70 (2H. s), 6.16 (1H. d, J=3.0Hz), 
6.30 (1H, d. J:=3.3Hz). 6.60 (1H. d, J=8.8Hz). 6.85-6.91 (1H. m). 7.10-7.15 (1H, m). 7.21 
35 (1H, s), 7.23 (1H, s). 7.26-7.29 (1H. m's excess), 7.39 (1H. s), 7.84 (1H, s). 8.15 (1H, s). 

b) 3-{2-[5-Chloro-2-(4-bromo-2-fluoro -benzyloxy)-phenyl]-5-inethyl-pyrroH -yl)-5- 

tiifluoromethyl-benzoic acid 
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3-{2-(5-Chloro-2-(4-bromo-2-fluoro-benzyloxy)-phenyll-5-methyl-pyrroI-1-yl}-5- 
trifluoromethyl-benzoic acid methyl ester (78mg, 0.13mmol) was heated in a mixture of 
EtOH (4ml) and 2M NaOH (0.5ml) at 120*'C for 6 minutes in the microwave. Upon cooling, 
5 the mixture was diluted with DCM, washed with 2M HCI, dried (Na2S04). filtered and 
evaporated to give the title compound (61 mg, 81%). 

NMR (400MHz. CDCI3) 2.20 (3H, s), 4.71 (2H. s). 6.18 (1H, d, J=3.5Hz), 6.31 (1H. d. 
J=3.5Hz), 6.62 (1H, d. J=9.0Hz). 6.89 (1H. t. J=8.3Hz). 7.14 (1H, dd, J=2.5Hz, J=8.8Hz). 
7.19-7.25 (2H. m). 7.29 (1 H. d. J=2.8Hz). 7.45 (1 H, s). 7.90 (1 H. s). 8.22 (1 H. s). 

10 

Example 275 3-l2-r5-Chloro-2-f4-bromo-2-fluoro-benzv»oxv >-Dhenvn-5-methv[-Pvrrol- 
1 -vft-5-(1 .1 -<iioxo-1^-/sothia2olldin-2-vh-benzoic acid 

a) 3^2-[5<)hloro-2-(4-bromo-2-fluoro-benzyloxy)-phenyl]-5-methyl-pyiTol-1 -yl>-5- 
(1,1-dloxo-1^-/sothiazolidin-2-yl)-benzoic acid methyl ester 

15 1-[5-Chloro-2-(4-bromo-2-fluoro-benzyloxy)-phenyll-pentane-1,4-dione(150mg. 
0.363mmol), 3-amino-5--(1,1-dioxo-iy^-isothiazolidin-2-yl)-benzoic acid methyl ester 
(98mg, 0.363mmol) and pTSA (5mg) were heated In acetonitrile (2ml) at leO^Cfor 10 
minutes in the microwave. Upon cooling, the mixture was diluted with DCM and washed 
with 2M HCI, dried (Na2S04), filtered and concentrated. The residue was purified by 

20 chromatography, on silica, with cyclohexahe containing a gradient of EtOAc (30-50%) to 
give the title compound (1 52mg, 65%). 

^H NMR (400MHz, CDCI3) 2.23 (3H, s). 2.52 (2H. t, J=6.5Hz), 3.30-3.38 (2H, m), 3.52- 
3.59 (2H, m), 3.86 (3H, s). 4.77 (2H. s), 6.12 (1H. s), 6.27 (1H. s). 6.60 (1H. d, J=8.3Hz), 
6.87 (1H, t. J=7.8Hz), 7.06-7.23 (4H, m), 7.24-7.29 (1H, m's excess), 7.45 (1H, s). 7.68 
25 (1H, s). 

b) 3-{2-[5-Chloro-2-(4-bromo-2-fiuoro -benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-5- 
(1 ,1 -dioxo-1 /^-isothiazolidin-2-yl)-benzoic acid 




3-{2-[5-Chloro-2-(4-bromo-2-fluoro -benzyloxy)-phenyll-5-methyl-pyrrol-1 -yl}-5-(1 , 1 -dioxo- 
30 1 /®-/sothiazolidln-2-yl)-benzoic add methyl ester (1 52mg, 0.23mmol) was heated in a 
mixture of EtOH (4ml) and 2M NaOH (0.5ml) at 120°C for 5 minutes in the microwave. 
Upon cooling, the mixture was diluted with DCM, washed with 2M HCI, dried (Na2S04), 
filtered and evaporated to give the title compound (74.5mg, 51%). 
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NMR (400MHz, CDCI3) 2.21 (3H. s). 2.46-2.56 (2H, m), 3.32-3.38 (2H, m), 3.58 (2H, t, 
J=6.5Hz), 4.79 (2H, s), 6.11-6.15 (1H. m), 6.27-6.29 (1H, m), 6.57-6.63 (1H, m), 6.82-6.91 
(1H, m), 7.07-7.13 (1H. m). 7.18-7.23 (3H. m). 7.25-7.28 (1H, m's excess). 7.46-7.50 (1H, 
m), 7.66-7.72 (1H, m). 

5 

Example 276 342-r5-Chloro-2-f 2.6-difluoro-benzvloxv)-phenvn-5-methvl-Pvrrol-1 -vll- 
S-hvdroxv-benzoic acid 

a) 5-Chloro-2-(2,6-difluoro-benzyloxy)-benzaldehyde 

10 5-Chlorosalicylaldehyde (5g, 32.05mmol), 2,6-difluorobenzyI bromide (6.64g, 32.05mmol) 
and KaCOa (8.86g, 64.1mmol) were heated in DMF (35ml, 1M) at 60*'C for 3hrs. Upon 
cooling to room temperature, EtaO and H2O were added. The layers were separated and 
the aqueous phase was extracted with EI2O. The combined organic extracts were dried 
(Na2S04), filtered and concentrated to give the title compound (7.9g, 87%). 

15 NMR (400MHz, CDCI3) 5.25 (2H, s), 6.93-6.99 (2H, m), 7.14 (1H, d. J=9.0Hz), 7.33- 
7.41 (1H, m), 7.51 (1H, dd, J=2.8Hz. J=9.0Hz), 7.77 (IN, d, J=2.8Hz), 10.32 (1H, s). 

b) 1 -[5-Chloro-2-(2,6-difluoro-benzyloxy)-phenyq-pentane-1 ,4-dione 

A mixture of 5-chloro-2-(2,6-difluoro-benzyloxy)-benzaldehyde (7.9g, 28mmol), methyl 
vinyl ketone (2.45ml, 29.41 mmol), 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide 

20 (1 .06g, 4.2mmol, 0.1 5eq) and triethyiamine (4.9ml, 35mmol) was heated in EtOH (9.3ml, 
3M) at 80''C for 5 hours. Upon cooling, the mixture was diluted with EtOAc and washed 
with sat. NH4CI and sat NaHCOa, dried (Na2S04) filtered and concentrated. The residue 
was purified by chromatography, using Biotage®, with cyclohexane containing a gradient of 
EtOAc (5-15%) to give the title compound (3.01 g, 30.5%). 

25 NMR (400MHz, CDCI3) 2.15 (3H, s), 2.72-2.75(2H, m), 3.1 1-3.15 (2H, m), 5.22 (2H, s), 
6.92-6.99 (2H. m's, excess), 7.09 (IN, d, J=9.0Hz), 7.33-7.44 (2H, m's, excess), 7.69 (1H, 
d, J=2.8Hz). 

c) 3-{2-[5-Chloro-2-(2,6-difIuoro-benzy[oxy)-phenyl]-5-methyl-pyrrol-1-yl}-5-hydroxy- 

benzoic acid metliyl ester 

30 1-[5-Chloro-2-(2,6-difluoro-benzyloxy)-phenyll-pentane-1 ,4-dione (150mg, 0.43mmol), 3- 
amino-5-hydro)^benzoic acid methyl ester (71 mg, 0.43mmol) and pTSA (5mg) were 
heated in acetonitrile (2ml) at 160''C for 10 minutes in the microwave. Upon cooling, the 
mixture was diluted with DCM and washed with 2M HCI, dried (Na2S04), filtered and 
concentrated. The residue was purified by chromatography, on silica, with cyclohexane 

35 containing a gradient of EtOAc (1 0-20%) to give the title compound (68mg, 33%). 

NMR (400MHz, CDCI3) 2.13 (3H, s), 3.88 (3H, s), 4.87 (2H, s), 6.05 (1H. d, J=3.5Hz), 
6.28 (1H. d, J=3.5Hz), 6.62-6.64 (1H, m), 6.83-6.91 (3H, m), 7.06-7.12 (2H. m). 7.28-7,34 
(2H, m), 7.40-7.41 (1H. m). 

d) 3-{2-{5-Chloro-2-(2,6-difluoro-benzyloxy)-plienyq<5-mettiyl-pyrroi-1-yl}-5-hydroxy- 
40 benzoic acid 
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3-{2-[5-Chloro-2K2,6<lifluoro4)enzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-^^^ 
acid methyl ester (68mg, 0.14mmol) was heated in a mixture of EtOH (4ml) and 2M NaOH 
(0.5ml) at 120*'C for 5 minutes in the microwave. Upon cooling, the mixture was diluted 
with DCM, washed with 2M HCI. dried (Na2S04), filtered and evaporated to give the title 

compound (37mg, 56%). 

NMR (400MHz, d6 DMSO) 2.02 (3H, s), 4.91 (2H, s), 5.97 (1H, d, J=4.0Hz), 6.16 (1H. 
d, J=3.5Hz), 6.57 (1H. t. J=2.0Hz), 6.92 (1H, d, J=2.8Hz), 6.95 (1H, t. J=1.5Hz). 7.09-7.14 
(3H, m), 7.20-7.25 (2H, m), 7.46-7.53 (1H, m), 9.96 (1H, s). 
LC/MS t=3.68 min. [MH+] 470 and 472, [MH-] 468 and 470. 



Example 277 3-(2-r5-Chloro-2-f2.6-dmuoro-bei 
6-hvdroxv-benzoic acid 



rloxv)-phenvn-5-methvl-Pvrrol-1-viy- 





1-[5-Chloro-2-(2,6-difluoro-benzyloxy)-phenyl]-pentane-1,4-dione (200mg, 0.57mmol), 3- 
amino-6-hydroxyl)enzoic acid (87mg, 0.57mmol) and pTSA (5mg) were heated in 
acetonitrile (2.5ml) at 160*'C for 10 minutes in the microwave. Upon cooling, the mixture 
was diluted with DCM and washed with 2M HCI, dried (Na2S04), filtered and concentrated. 
The residue was purified by chromatography, on silica, with cyclohexane containing a 
gradient of EtOAc (10-30%) to give the title compound (95mg, 36%). 
^H NMR (400MHz. CDCI3) 2.10 (3H. s), 4.86 (2H, s), 6.04 (1H, d, J=3.3Hz), 6.24 (1H, d, 
J=3.5Hz), 6.81-6.93 (4H, m), 7.08-7.13 (3H, m), 7.26-7.33 (1H, m's excess), 7.55 (1H, d. 
J=2.5Hz). 10.52 {1H,bs). 



25 Example 278 3-f 2-rS-Chloro-2-(2.6-difluoro-benzvloxv^-phenvn-S-meth vl-Pvrrol-1 -vl>- 
6-chloro-benzoic acid 





1-[5-Chloro-2-(2,6-difluoro-benzyloxy)-phenyl]-pentane-1,4-dione (150mg, 0.43mmol), 3- 

amino-6-chlorobenzoic add (73.3mg, 0.43mmol) and pTSA (5mg) were heated in 

-201- 



wo 03/101959 



PCT/EP03/05790 



acetonitrile (2ml) at 160°C for 10 minutes in the microwave. Upon cooling, the mixture was 
diluted with DCM and washed with 2M HCI, dried (Na2S04), filtered and concentrated. The 
residue was purified by chromatography, on silica, with cyclohexane containing a gradient 
of EtOAc (1 5-30%) to give the title compound (98mg, 48%). 
5 'H NMR (400MHz, CDCI3) 2.14 (3H, s). 4.81 (2H. s), 6.08 (1H, d. J=3.3Hz). 6.23 (1H, d, 
J=3.3Hz), 6.87 (3H, m), 7.02 (1H, dd. J=2.5Hz, J=8.5Hz), 7.13-7.20 (2H, m). 7.25-7.35 
(2H. m's excess), 7.70 (1H, d. J=2.5Hz). 

Example 279 3-f 2-rS-Chloro-2-f 2,6"difluoro-benzvloxv)-phenvn-5-methvl-pvrroH -vH- 
10 6-fluoro-benzoic acid 




1-[5-Chloro-2-(2,6-difluoro-benzyloxy)-phenyll-pentane-1,4-dione (150mg, 0.43mmol). 3- 
amlno-6-fluorobenzoic acid (66mg, 0.43mmol) and pTSA (5mg) were heated in acetonitrile 
(2ml) at 160^0 for 10 minutes in the microwave. Upon cooling, the mixture was diluted with 
15 DCM and washed with 2M HCI. dried (Na2S04), filtered and concentrated. The residue 
was purified by chromatography, on silica, with cyclohexane containing a gradient of 
EtOAc (10-20%) to give the title compound (46mg, 23%). 

^H NMR (400MHz, CDCI3) 2.12 (3H, s), 4.82 (2H, s). 6.07 (1H, s). 6.23 (1H, d, J=2.5Hz), 
6.83 (1H, d. J=9.3Hz), 6.90 (2H, t, J=7.8Hz), 7.02 (1H, t, J=9.0Hz). 7.13 (3H. m). 7.31 (1H, 
20 m's excess), 7.68 (1H, m). 

LC/MS t=3.85 min [MH+] 472, [MH-J 470. 

Example 280 2-rS-Chloro-2-(2,6-difluoro-benzvloxv)-phenvn-5"methvl-pvrrol-1 -vft- 
S-acetvlamino-benzoic acid 




1-[6-Chloro-2-(2,6-difluoro-benzyloxy)-phenyl]-pentane-1,4-dione (150mg, 0.43mmol), 3- 
amino-5-acetylaminobenzoic acid (83mg, 0.43mmol) and pTSA (5mg) were heated in 
acetonitrile (2ml) at 160°C for 10 minutes in the microwave. Upon cooling, the mixture was 
diluted with DCM and washed with 2M HCI, dried (Na2S04), filtered and concentrated. The 
30 residue was purified by chromatography, on silica, with cyclohexane containing a gradient 
of EtOAc (30-50%) to give the title compound (48mg, 22%). 
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25 



30 



NMR (400MHz, CDCI3) 2.13 (3H, s), 2.19 (3H, s). 4.84 (2H. s). 6.06 (1H, s). 6.26 (1H, 
s). 6.77 (1H, d, J=8.8Hz), 6.86 (2H. t. J=7.8Hz). 7.06 (1H, d. J=8.8Hz). 7.12 (1H. s), 7.43- 
7.61 (3H, m).8.05(1H,s). 
LC/MS t=3.53 min [MH+] 51 1 , [MH-] 509 

Example 281 3-f 2-r5-Chloro-2-(2.6-difluoro-benzvioxv^-Dhen vn-5-methvl-Pvrrol-1 -vi' 
1 -naphthoic acid 





1-[5-Chloro-2-(2,6-difluoro-benzyloxy)-phenyll-pentane-1,4-dione (ISOmg, 0.43mmol), 3- 
10 amino-1 -naphthoic acid (80mg, 0.43mmoO and pTSA (5mg) were heated in acetonitrile 
(2ml) at leO^C for 10 minutes in the microwave. Upon cooling, the mixture was diluted with 
DCM and washed with 2M HCI, dried (Na2S04), filtered and concentrated. The residue 
was purified by chromatography, on silica, with cyclohexane containing a gradient of 
EtOAc (10-20%) to give the title compound (66mg, 31%). 
15 NMR (400MHz, CDCI3) 2.18 (3H, s), 4.79 (2H, s), 6.12 (1H. d. J=3.5Hz), 6.30 (1H, d. 
J=3.3Hz), 6.75 (1H, d, J=8.8Hz), 6.88 (2H. t, J=7.8Hz). 7.08 (1H. dd. J=2.5Hz, J=8.8Hz). 
7.23 (1H, d, J=2.5Hz), 7.24-7.34 (1H, m's excess). 7.54 (1H. t. J=7.3Hz). 7.62-7.69 (2H, 
m), 7.73 (1H, d, J=8.1Hz), 8.12 (1H, d. J=2.3Hz). 9.07 (1H. d, J=8.6Hz). 

20 Example 282 3-l2-rS-Chloro-2-(2.6-difluoro-benzvloxv^phenvn-5-me thvl-pvrrol-1 -vi>- 
4-fluoro-benzoic acid 





1-[5-Chloro-2-(2,6-difluoro-benzyloxy)-phenyll-pentane-1,4-dione (150mg, 0.43mmol), 3- 
amino-4-fluorobenzoic add (66mg, 0.43mmol) and pTSA (5mg) were heated in acetonitrile 
(2ml) at 160°C for 10 minutes in the microwave. Upon cooling, the mixture was diluted with 
DCM and washed with 2M HCI, dried (Na2S04), filtered and concentrated. The residue 
was purified by chromatography, on silica, with cyclohexane containing a gradient of 
EtOAc (10-20%) to give the title compound (56mg, 28%). 

^H NMR (400MHz, CDCI3) 2.08 (3H. s), 4.85 (2H, s), 6.10 (1H, s), 6.30 (1H, d, J=2.5Hz). 
6.78 (IN, d, J=9.0Hz). 6.89 (2H, t, J=7.5Hz), 7.08-7.17 (3H. m), 7.27-7.34 (1H, m's 
excess). 7.74 (1H, d, J=6.8Hz). 7.99-8.04 (1H, m). 
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1-[5-Chloro-2-(2,6-clifluoro-benzyloxy)-phenyll-pentane-1,4-dione (131mg, 0.37mmol), 3- 
5 amino-6-methylbenzoic acid (56mg, 0.37mmol) and pTSA (5mg) were heated in 

acetonitrile (2ml) at ISO^C for 10 minutes in the microwave. Upon cooling, the mixture was 

diluted with DCM and washed with 2M HCl, dried (Na2S04), filtered and concentrated. The 

residue was purified by chromatography, on silica, with cyclohexane containing a gradient 

of EtOAc (10-20%) to give the title compound (130mg, 75%). 
10 NMR (400MHz. CDCI3) 2.1 3 (3H, s), 2.63 (3H. s), 4.82 (2H, s), 6.06 (1 H; dd, J=0.8Hz, 

J=3.6Hz), 6.27 (1H. d, J=3.5Hz), 6.80-6.84 (1H. m). 6.86-6.91 (2H, m). 6.96-7.05 (1H. m). 

7.08-7.15 (3H, m). 7.26-7.33 (1H, m's excess), 7.75 (1H. d, J=2.3Hz). 

Example 284 3-f 2-rS-Chloro-2-(2.6-difluoro-benzvloxv Wphenvn-S-methvl-Dvrrol-1 -vlt- 
15 5-bromo-benzoic acid 




1-(5-ChIoro-2-(2.6-difluoro-benzyloxy)-phenyll-pentane-1,4-dione (131 mg, 0.37mmol), 3- 
amino-5-bromobenzolc acid (80mg, 0.37mmol) and pTSA (5mg) were heated in 
acetonitrile (2ml) at leo^C for 10 minutes in the microwave. Upon cooling, the mixture was 
20 diluted with DCM and washed wHh 2M HCl, dried (Na2S04), filtered and concentrated. The 
residue was purified by chromatography, on silica, with cyclohexane containing a gradient 
of EtOAc (10-20%) to give the title compound (21 mg, 11%). 

^H NMR (400MHz. MeOD) 2.07 (3H, s), 4.81 (2H, s), 6.00 (1H. d, J=2.8Hz), 6.12 (1H, d, 
J=3.5Hz), 6.89-6.99 (3H. m). 7.12-7.21 (2H, m). 7.23 (1H. s). 7.32-7.42 (1H. m). 7.52 (1H, 
25 s).7.97(1H,s). 

Example 285 3-f 2-rS-Chloro-2-f 2.6-difluoro-benzvlox v^-phenvn-5-methvl-Pvrrol-1 -vD- 
S-amino-benzoic acid 

a) 3^2-[5-Chloro-2-(2,6<iifluoro-benzyloxy)-phenyll-5-metriyl-pyrrol-1-yl>-5-amino- 

30 benzoic acid metliyl ester 

1-(5-Chloro-2-(2,6-difluoro-benzyloxy)-phenyll-pentane-1,4-dione (150mg, 0.43mmol), 3,5- 

diaminobenzoic acid methyl ester (71 mg, 0.43mmol) and pTSA (5mg) were heated in 
acetonitrile (2ml) at 160''C for 10 minutes in the mlaowave. Upon cooling, the mixture was 
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diluted with DCM and washed with 2M HCI. dried (Na2S04), filtered and concentrated. The 
residue was purified by chromatography, on silica, with cyclohexane containing a gradient 
of EtOAc (10-20%) to give the title compound (97mg, 48%). 

NMR (400MHz. CDCI3) 2.12 (3H, s), 3.72 (2H, bs). 3.87 (3H. s), 4.90 (2H. s), 6.03 (1H, 
5 d, J=2.8Hz), 6.30 (1H, d. J=3.5Hz). 6.45 (1H, s), 6.83-6.95 (3H. m), 7.01-7.11 (2H. m). 
7.16 (1H, s). 7.21-7.31 (2H, m's excess). 

b) 3-{2-[5-Chloror2-(2,6-dffluoro -benzyloxy)-phenyIl-5-methyI-pyrrol-1 -yl}-5-amino- 
benzoic acid 




10 3-{2-[5-Chloro-2-(2,6-difluoro -benzyloxy)-phenyl]-5-methyl-pynpol-1 -yl}-5-amino-benzoic 
acid methyl ester (97mg, 0.2mmol) was heated in a mixture of EtOH (4mO and 2M NaOH 
(0.5ml) at 120*'C for 5 minutes in the microwave. Upon cooling, the mixture was diluted 
with DCM, washed with 2M HCI, dried (Na2S04), filtered and evaporated to give the title 
compound (72mg, 77%). 

15 NMR (400MHz, CDCI3) 2.17 (3H, s). 4.80 (2H, s), 6.11 (1H, s), 6.28 (1H. s), 6.47-6.55 
(1H, m), 6.62 (1H, d, J=7.8Hz), 6.91-6.99 (1H, m). 7.03-7.11 (1H. m). 7.17-7.34 (5H. m's 
excess). 

LC/MS t=3.55 min, [MH+] 469 and 471. [MH-J 467 and 469. 

20 Example 286 3-f2-rS-Chloro-2-f 2.6-difluoro-benzvloxv^-phenvn-S-meth vl-Pvrrol-1 -vft- 
6-acetvlamino-benzoic acid 

a) 3-{2-[5-Chloro-2-(2,6-difluoro-benzyIoxy)-plienyri-5-methyl-pyrrol-1-yl>-6- 
acetyiamino-benzoic acid methyl ester 

1-[5-Chloro-2-(2.6-difluoro-benzyloxy)-phenyl]-pentane-1,4-dione (150mg. 0.43mmol), 3- 
25 amino-6-acetylaminobenzoic acid methyl ester (89mg. 0.43mmol) and pTSA (5mg) were 
heated in acetonitrile (2ml) at ^60°C for 10 minutes in the microwave. Upon cooling, the 
mixture was diluted with DCM and washed with 2M HCI. dried (Na2S04), filtered and 
concentrated. The residue vras purified by chromatography, on silica, with cyclohexane 
containing a gradient of EtOAc (10-20%) to give the title compound (102mg, 45%). 
30 NMR (400MHz, CDCI3) 2.10 (3H. s), 2.24 (3H. s). 3.86 (3H, s), 4.83 (2H, s), 6.05 (1 H, 
d, J=2.5Hz), 6.24 (1H, d, J=3.5Hz). 6.81 (1H, d, J=8.8Hz), 6.86-6.92 (2H, m), 7.08-7.16 
(3H, m), 7.28-7.34 (1H. m). 7.68 (1H, d. J=2.8Hz), 8.61 (1H. d. J=9.0Hz). 11.03 (1H. bs). 

b) 3-{2-[5-Chloro-2-(2,6-dlfluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl>-6- 

acetylamino-benzoic acid 
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3-{2^5-Chloro-2-(2.6<lifluoro-benzyloxy)-phenyll-6-methyl-pyrrol-1-yl}^acetylamin^ 
benzoic acid methyl ester (102mg, 0.195mmol) was heated in a mixture of EtOH (4ml) and 
2M NaOH (0.5ml) at 120''C for 5 minutes in the microwave. Upon cooling, the mixture was 
5 diluted with DCM, washed with 2M HCI, dried (Na2S04), filtered and evaporated to give the 

title compound (78mg, 78%). 

NMR (400MHz. CDCI3) 2.11 (3H. s). 2.25 (3H. s). 4.83 (2H. s). 6.05 (1H, d, J=4.3Hz). 

6.24 (1H. d. J=3.5Hz). 6.82 (1H. d. J=8.5Hz). 6.86-6.93 (2H. m). 7.06-7.20 (3H, m). 7.27- 
7.34 (1H, m). 7.74 (1H, d, J=2.8Hz), 8.63 (1H. d, J=8.8Hz). 10.88 (1H, bs). 

10 LC/MS t=3'.97 min, [MH+l 511 and 513, [MH-J 609 and 511. 

Example 287 3-f 2-r5-Chloro-2-(2.6-difluoro-benzvlo xv^-phenvn-S-methvl-PViToM -ylV- 
S-tiifluoromethYl-benzolc acid 

a) 3^2-[5-Chloro-2-(2,6-difluoro-benzyloxy)-phenyri-5-methyl-pyrrol-1-yl}-5- 

1 5 trifluoromethyl-benzoic acid metliyl ester 

1-[5-Chloro-2-(2,6-difluoro-ben^loxy)-phenyll-pentane-1,4-dione (150mg, 0.43mmol), 3- 

amino-5-trifluoromethylbenzoic acid methyl ester (93mg, 0.43mmol) and pTSA (5mg) 
were heated in acetonitrile (2ml) at lOO^C for 10 minutes in the microwave. Upon cooling, 
the mixture was diluted with DCM and washed with 2M HCI, dried (Na2S04), filtered and 
20 concentrated. The residue was purified by chromatography, on silica, with cyclohexane 
containing a gradient of EtOAc (0-5%) to give the title compound (73mg, 32%). 
^H NMR (400MHz, CDCI3) 2.15 (3H, s). 3.93 (3H, s), 4.78 (2H, s), 6.09 (IN, d, J=3.5Hz), 

6.25 (1H, d. J=3.5Hz). 6.81 (1H, d. J=8.5Hz), 6.83-6.91 (2H. m), 7.12-7.18 (2H. m). 7.26- 
7.34 (1H, m's excess). 7.39 (1H, s), 7.86 (1H. s). 8.15 (1H. s). 

25 b) 3-{2-[5-Chloro-2-(2,6-difiuoro -benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5- 

trifluorometliyl-benzoic acid 




3-{2-[5-Chloro-2-(2,6-difluoro-benzyloxy)-phenyll-5-methyl-pym>H-yl}-5-trifluoromethyl- 
benzolc acid methyl ester (73mg, 0.136mmol) was heated in a mixture of EtOH (4ml) and 
30 2M NaOH (0.5ml) at 120°C for 5 minutes in the microwave. Upon cooling, the mixture was 
diluted with DCM, washed with 2M HCI, dried (NaaSOA), filtered and evaporated to give the 
title compound (55mg, 78%). 
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NMR (400MHz, CDCI3) 2.17 (3H, s). 4.77 (2H, s), 6.11 (1H, d, J=4.0Hz). 6.25 (1H, d. 
J=3.5Hz). 6.81 (1H, d. J=8.8Hz), 6.84-6.90 (2H, m), 7.14-7.18 (1H, m), 7.21 (1H, d, 
J=2.5Hz). 7.26-7.31 (1H. m's excess). 7,44 (1H, s). 7.90 (1H, s), 8.21 (1H. s). 

5 Example 288 3-(2-rS-Chloro-2-f 2,6-dif luoro-benzvloxvl-phenvll-S-methvl-pvrrol-l -vl>- 
5-(1 ,1 -dioxo-1 i^-/sothiazolidm-2-vn-benzoic acid 

a) 3-{2-[5-Chloro-2-(2,6<lifluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-^^ 
dioxo-1 ^-/sothiazolidin-2-yl)-benzoic acid methyl ester 

1-[5-ChlGro-2-(2,6-difluoro-benzyloxy)-phenyl]-pentane-1,4-dione (150mg, 0.43mmol), 3- 
1 0 amino-5-(1 , 1 -dloxo-1 ^-/sothlazolidin-2-yl)-benzoic acid methyl ester (1 1 5mg, 0.43mmol) 
and pTSA (5mg) were heated in acetonitrile (2ml) at 160^C for 10 minutes in the 
microwave. Upon cooling, the mixture was diluted with DCM and washed with 2M HCI, 
dried (Na2S04), filtered and concentrated. The residue was purified by chromatography, 
on silica, with cyclohexane containing a gradient of EtOAc (30-50%) to give the title 
1 5 compound (1 06mg, 42%). 

NMR (400MHz, CDCI3) 2.17 (3H, s), 2.47-2.56 (2H, m), 3.36 (2H. t, J=7.5Hz), 3.59 
(2H, t, J=6.5Hz), 3.89 (3H. s), 4.84 {2H, s), 6.05 (1H, d, J=3.3Hz), 6.25 (1H. d, J=3.5Hz). 
6.80-6.89 (3H, m). 7.07-7.13 (3H, m), 7.25-7.32 (1H, m's excess). 7.49 (1H, t. J=1.5Hz). 
7.74-7.76 (1H, m). 

20 b) 3-{2-[5-Chloro-2-(2,6-difluoro -benzyioxy)-ph6nyl]-5-methyl-pyrrol-1-yi}-5-(1,1- 
dioxo-1 Aisothiazolidin-2-yl)-beiizoic acid 




3-{2-[5-Chloro-2-(2,6-difluoro -benzyloxy)-phenyll-5-methyl-pyn-ol-1 -yl^5-(1 , 1 -diox^ 

isothiazolidin-2-yl)-benzoic acid methyl ester (106mg. 0.18mmol) was heated in a mixture 
25 of EtOH (4ml) and 2M NaOH (0.5ml) at 120''C for 5 minutes in the microwave. Upon 

cooling, the mixture was diluted with DCM, washed with 2M HCI, dried (Na2S04), filtered 

and evaporated to give the title compound (71 mg, 69%). 

NMR (400MHz, CDCI3) 2.19 (3H, s), 2.48-2.57 (2H. m), 3.34-3.40 (2H, m), 3.60 (2H, t, 

J=6.5Hz), 4.83 (2H. s). 6.07 (1H. d, J=4.3Hz), 6.25 (1H. d. J=3.5Hz), 6.81-6.90 (3H, m). 
30 7.11-7.17 (3H, m). 7.25-7.32 (1H, m's excess), 7.52 (1H. t. J=1.5Hz), 7.79 (1H. t. 

J=1.5Hz). 



Example 289 3-f 2"rS-Chloro-2-f 2,3-difluoro-benzvloxv)-phenvn-S-methvl-pvrroM -vD- 
S-hvdroxv-benzoic acid 
35 a) 5-Chloro-2-(2,3-difluoro-benzyloxy)-benzaldehyde 

5-Chlorosalicylaldehyde (10g, 63.7mmol), 2,3-difIuorobenzyl bromide (8.08ml, 63.7mmol) 
and K2CO3 (17.6g. 127.4mmol) were heated in DMF (64ml, 1M) at 60°C for 3hrs. Upon 
cooling to room temperature, EizO and H2O were added. The layers were separated and 
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the aqueous phase was extracted with Et20. The combined organic extracts were dried 
(Na2S04), filtered and concentrated to give the title compound (13.4g, 74.3%). 

NMR (400MHz, CDCI3) 5.27 (2H, s), 7.04 (1H, d, J=8.8Hz). 7.20 (3H. m's excess), 7.50 
(1H, dd, J=2.8Hz, J=9.0Hz). 7.81 (1H, d. J=2.8Hz). 10.44 (1H, s). 

5 b) 1-[5-Chloro-2-(2,3-difluoro-benzyloxy)-phenyq-pentane-1,4-dione 

A mixture of 5-chloro-2-(2,3-difluoro-benzyloxy)-benzaldehyde (13.4g, 47.3mmol), methyl 
vinyl ketone (3.36ml, 66.8mmol). 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide 
(1.7g, 7.1mmol. 0.15eq) and triethylamine (6.07ml, 82.8mmol) was heated in EtOH (16ml, 
3M) at SO'C for 18 hours. Upon cooling, the mixture was diluted with EtOAc and washed 

10 with sat. NH4CI and sat. NaHCOg, dried (Na2S04) filtered and concentrated. The residue 
was purified by chromatography, using Biotage®, with cyclohexane containing a gradient of 
EtOAc (10-15%) to give the title compound (4.16g, 25%). 

NMR (400MHz, CDCI3) 2.21 (3H, s), 2.81 (2H, t, J=6.3Hz), 3.21 (2H, t, J=6.3Hz), 5.24 
(2H, s), 6.99 (1H, d, J=9.0Hz), 7.10-7.31 (3H, m's excess), 7.41 (1H, dd, J=2.8Hz, 

15 J=8.8Hz), 7.71 (1H. d, J=2.8Hz). 

c) 3-{2-[5-Chloro-2-(2,3-difluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yI}-5-hydroxy- 

benzoic acid methyl ester 

1-[5-Chloro-2-(2,3-difluoro-benzyloxy)-phenyll-pentane-1,4-dione (150mg, 0.42mmol), 3- 
amino-5-hydroxybenzoic add methyl ester (71 mg. 0.42mmol) and pTSA (5mg) were 

20 heated In acetonitrile (2ml) at 160''C for 10 minutes in the microwave. Upon cooling, the 
mixture was diluted with DCM and washed with 2M HCI, dried (Na2S04), filtered and 
concentrated. The residue was purified by chromatography, on silica, with cyclohexane 
containing a gradient of EtOAc (10-20%) to give the title compound (91 mg, 45%). 

NMR (400MHz. CDCI3) 2.16 (3H, s), 3.84 (3H, s), 4.84 (2H, s), 5.19 (1H, s), 6.12 (1H. 

25 d, J=2.8Hz), 6.29 (1H. d, J=3.5Hz). 6.61-6.67 (2H, m), 6.80-6.87 (1H, m), 6.97-7.04 (1H, 
m), 7.05-7.13 (1H. m), 7.20-7.24 (1H, m), 7.30 (1H, t, J=1.5Hz), 7.41 (1H, m). 

d) 3-{2-[5-Chloro-2-(2,3-difluoro-benzyloxy)-phenyll-«-methyl-pyrrol-1-yl>-5-hydroxy- 

benzoic acid 




30 3-{2-[5-Chloro-2-(2,3-difluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5-hydroxy-benzoic 
acid methyl ester (91 mg. 0.19mmol) was heated in a mixture of EtOH (4ml) and 2M NaOH 
(0.5ml) at 120*'C for 5 minutes in the microwave. Upon cooling, the mixture was diluted 
with DCM, washed with 2M HCI, dried (Na2S04), filtered and evaporated to give the title 
compound (78mg, 87%). 

35 ^H NMR (400MHz, MeOD) 2.11 (3H, s), 4.86 (2H. m's excess), 6.19 (1H, s). 6.57 (1H, t, 
J=2.3Hz), 6.81 (1H, d, J=8.8Hz), 6.85-6.91 (1 H, m), 7.02-7.21 (6H, m), 7.30 (1H, s). 
LC/MS t=3.74 min [MH+] 470, [MH-] 468 
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5 1 -[5-Chloro-2-(2,3-difluoro-benzyloxy)-phenyll-pentane-1 ,4-dione (1 60mg, 0.43mmol), 3- 
amino-6-chIorobenzoic acid (73.3mg, 0.43mmol) and pTSA (5mg) were heated in 
acetonltrile (2ml) at 160**C for 10 minutes in the microwave. Upon cooling, the mixture was 
diluted with DCM and washed with 2M HCI, dried (Na2S04), filtered and concentrated. The 
residue was purified by chromatography, on silica, with cyclohexane containing a gradient 

10 of EtOAc (10-20%) to give the title compound (109mg, 53%). 

NMR (400MHz, CDCI3) 2.17 (3H, s), 4.84 (2H, s), 6.14 (1H, d, J=3.3Hz), 6.28 (1H, d, 
J=3.3Hz), 6.61-6.72 (2H, m), 6.97-7.16 (5H. m). 7.28-7.36 (1H, m's excess), 7.69 (1H, d, 
J=2.5Hz). 

LC/MS t=4.10 min [MH+J 489. 




1-[5-Chloro-2-(2,3-difluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione (150mg, 0.43mmol), 3- 
20 amino-6-fluorobenzoic acid (66mg, 0.43mmol) and pTSA (5mg) were heated in acetonitrile 

(2ml) at 160'C for 10 minutes in the microwave. Upon cooling, the mixture was diluted with 

DCM and washed with 2M HCI, dried (Na2S04), filtered and concentrated. The residue 

was purified by chromatography, on silica, with cyclohexane containing a gradient of 

EtOAc (10-20%) to give the title compound (61 mg, 31%). 
25 ^H NMR (400MHz. CDCI3) 2.16 (3H, s), 4.86 (2H, s), 6.15 (1H, d. J=3.3Hz). 6.29 (1H, d, 

J=3.5Hz). 6.65 (1H. d, J=8.8Hz), 6.78 (1H, t, J=6.0Hz), 6.98-7.19 (6H, m), 7.71 (1H, dd, 

J=2.8Hz, J=6.3Hz). 

LC/MS t=3.92 min [MH+J 472, [MH-1 470. 

30 Example 292 3-f 2-r5-Chloro-2-f 2.3-dif luoro-benzvloxv)-Dhenvn-5-methvl-pv rrol-1 -vl>- 
S-acetvlamfno-benzoic acid 
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1-[&-Chioro-2-(2,3-difluoro-benzyloxy)-phenyl]-pentane-1,4<iione (150mg, 0.43mmoi), 3- 

amino-S-acetylaminobenzoic acid (83mg, 0.43mmol) and pTSA (5mg) were heated in 

acetonitrile (2ml) at ^6(fC for 10 minutes in tiie microwave. Upon cooling, the mixture was 
5 diluted with DCM and washed with 2M HCI, dried (Na2S04), filtered and concentrated. The 

residue was purified by chromatography, on silica, with cyclohe)»ne containing a gradient 

of EtOAc (30-50%) to give the title compound (44mg, 21 %). 

NMR (400MH2, MeOD) 2.05 (3H, s), 2.11 (3H. s), 4.84 (2H, s). 6.03 (1H. d, J=3.0H2). 

6.20 (1H, d, J=3.5Hz), 6.73 (1H, d, J=8.8Hz), 6.85 (1H. t, J=7.3Hz), 7.00-7.09 (2H, m), 
10 7.10-7.21 (2H, m). 7.36 (1H, s), 7.50 (1H, s), 7.98 (1H, s). 

LC/MS t=3.60 min (MH+] 51 1 

Example 293 3-f 2-f5-Chloro-2-(2.3-difluoro-benzvloxv)-phenvn-S-methvl-Pvrrol-1 -vl>- 
1 -naphthoic acid 




15 F F 

1-{5-Chloro-2-(2,3-difluoro-benzyIoxy)-phenyI]-pentane-1,4-dione (150mg, 0.43mmol), 3- 
amino-1 -naphthoic acid (80mg, 0.43mmol) and pTSA (5mg) were heated in acetonitrile 
(2mi) at 160°C for 10 minutes in the microwave. Upon cooling, the mixture was diluted with 
DCM and washed with 2M HCI, dried (Na2S04), filtered and concentrated. The residue 
20 was purified by chromatography, on silica, with cyclohexane containing a gradient of 
EtOAc (10-15%) to give the title compound (59mg, 28%). 

NMR (400MHz, CDCI3) 2.22 (3H, s), 4.77 (2H, s). 6.20 (1H, d. J=2.8Hz). 6.34 (1H. d. 
J=3.5Hz), 6.47-6.60 (2H, m), 6.80 (1H, q, J=8.1Hz), 6.97-7.09 (2H, m), 7.39 (1H, d, 
J=2.8Hz). 7.54 (1H, t, J=7.3Hz), 7.61-7.71 (3H, m), 8.13 (1H, s), 9.05 (1H, d, J=9.1Hz). 

25 

Example 294 3-f2-r5'-Chloro-2-(2.3-difluoro-benzvloxv)-phenvn-5-methvl-Pvrrol-1 -vl>- 
4-fluoro-benzoic acid 
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1-[5-Chloro-2-(2,3-clifluoro-benzyloxy)-phenyll-pentane-1,4-dione (150mg, 0.43mmol), 3- 
amino-4-fluorobenzoic acid (66mg, 0.43mmol) and pTSA (5mg) were heated in acetonitrile 
(2ml) at 160°C for 10 minutes in the microwave. Upon cooling, the mixture was diluted with 

5 DCM and washed with 2M HCI. dried (Na2S04), filtered and concentrated. The residue 
was purified by chromatography, on silica, with cyclohexane containing a gradient of 
EtOAc (10-15%) to give the title compound (48mg, 24%). 

NMR (400MHz. CDCI3) 2.12 (3H, s). 4.90 (2H. s). 6.17 (1H, d. J=2.8Hz), 6.33 (1H, d. 
J=3.3Hz). 6.62 (1H, d, J=8.8Hz), 6.82 (1H. t, J=6.3Hz), 6.94-7.20 (4H, m). 7.24 (1H, d, 

10 J=2.5Hz). 7.80 (1H.dd.J=2.3Hz,J=7.1 Hz). 8.01 -8.07(1 H.m). 




1 5 1 -[5-Chloro-2-(2,3-difluoro-benzyloxy)-phenyll-pentane-1 ,4-dione (1 50mg, 0.43mmol). 3- 
amino-6-methylbenzoic add (64.3mg. 0.43mmol) and pTSA (5mg) were heated in 
acetonitrile (2ml) at 160°C for 10 minutes in the microwave. Upon cooling, the mixture was 
diluted with DCM and washed with 2M HCI. dried (Na2S04), filtered and concentrated. The 
residue was purified by chromatography, on silica, with cyclohexane containing a gradient 

20 of EtOAc (1 0-1 5%) to give the title compound (il 6mg, 58%). 

'H NMR (400MHz, CDCI3) 2.17 (3H, s), 2.64 (3H, s), 4.84 (2H, s), 6.14 (1H, d. J=3.3Hz). 
6.30 (1H. d, J=3.3Hz), 6.62 (1H, d, J=8.8Hz), 6.74-6.80 (1H. m). 6.95-7.16 (6H, m). 7.78 
(1H, d, J=2.0Hz). 

25 Example 296 3-(2-r5-Chloro-2-f 2.3-dif iuoro-benzvloxvl-phe nvn-5-methvl-Pvrrol-1 -vl>- 
S-bromo-benzoic acid 



« 
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1-[5-Chloro-2-(2,3-difluoro-benzyloxy)-phenyll-pentane-1,4-dione (150mg, 0.43mmol), 3- 
amino-5-bromobenzoic acid (92mg, 0.43mmol) and pTSA (5mg) were heated in 
acetonitrile (2ml) at 160°C for 10 minutes in the miaowave. Upon cooling, the mixture was 

5 diluted with DCM and washed with 2M HCI, dried (Na2S04), filtered and concentrated. The 
residue was purified by chromatography, on silica, with cyclohexane containing a gradient 
of EtOAc (10-20%) to give the title compound (48mg, 21%). 

NMR (400MHz, CDCI3) 2.17 (3H, s), 4.82 (2H, s), 6.14 (1H, d, J=2.5Hz), 6.30 (1H. d, 
J=3.5Hz), 6.66 (1H. d. J=8.8Hz). 6.75-6.82 (1H. m). 6.98-7.18 (4H. m), 7.34 (1H. s), 7.65 

10 (1H,s).8.10(1H,s). 

Example 297 3-f 2-r5-Chloro-2-f 2.3-dif luoro-benzvloxv)-phenvn-5-methvl-pviToM -vR- 
5-amino-benzoic acid 

a) 3-{2-[5-Chloro-2-(2,3-difluoro-benzyIoxy)-phenyll-5-methyl-pyrroM-yl}-5-«mlno- 

1 5 benzoic acid methyl ester 

1-[5-Chloro-2-(2,3-difluoro-benzyloxy)-phenyl]-pentane-1.4-dione (150mg, 0.43mmol), 3,5- 

diaminobenzoic acid methyl ester (71 mg. 0.43mmol) and pTSA (5mg) were heated in 
acetonitrile (2ml) at leo^C for 10 minutes in the miaowave. Upon cooling, the mixture was 
diluted with DCM and washed with 2M HCI, dried (Na2S04), filtered and concentrated. The 
20 residue was purified by chromatography, on silica, with cyclohexane containing a gradient 
of EtOAc (10-15%) to give the title compound (102mg, 50%). 

^H NMR (400MHz, CDCI3) 2.15 (3H, s), 3.82 (3H, s), 4.86 (2H, s). 6.10 (1H. d, J=2.8Hz). 
6.30 (1H. d. J=3.3Hz), 6.64 (1H, d. J=8.9Hz), 6.85 (1H. t, J=6.3Hz). 6.97-7.05 (1H, m). 
7.06-7.14 (3H, m). 7.19-7.24 (2H, m). 
25 b) 3-{2-[5-Cliloro-2-(2,3-difluoro -benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5^mlno- 

benzoic acid 




3-{2-[5-Chloro-2-(2,3-difluoro-benzyloxy)-phenyl]-5-methyl-pynx)l-1-yl}-5-amino-benzoic 
acid methyl ester (102mg, 0.21 mmol) was heated in a mixture of EtOH (4ml) and 2M 
30 NaOH (0.5ml) at 1 20°C for 5 minutes in the microwave. Upon cooling, the mixture was 
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diluted with DCM, washed with 2M HCl, dried (Na2S04), filtered and evaporated to give the 

title compound (70mg, 71%). 

NMR (400MHz. MeOD) 2.13 (3H, s), 4.84 (2H, s). 6.11 (1H, d, J=2.8Hz), 6.23 (1H. d, 
J=3.5Hz), 6.81-6.91 (2H. m). 7.03-7.12 (1H, m). 7.13-7.27 (4H. m). 7,66 (1H, s), 7.85 (1H. 

s). 

LC/IWIS t=3.63 min [MH+1 469, [MH-] 467 

Example 298 34 2-r5-Chloro-2-(2.3-difluoro-benzvloxv^-ph6 nvn-S-inethvl-Pvrrol-1 -vH- 
6-acetvlamino-benzoic acid 

a) 3-{2-[5-Chloro-2-(2,3-dmuoro-benzyIoxy)-phenyl]-5-methyl-pyrrol-1-yl>-6- 
acetylamino-benzoic acid methyl ester 

1-[5-Chloro-2-(2,3-drfluoro-benzyloxy)-phenyl]-pentane-1,4-dione (ISOmg, 0.43mmol), 3- 
amino-6-acetyiaminobenzoic acid methyl ester (89mg, 0.43mmol) and pTSA (5mg) were 
heated in acetonitrile (2ml) at 160°C for 10 minutes in the microwave. Upon cooling, the 
mixture was diluted with DCM and washed with 2M HCl. dried (Na2S04), filtered and 
concentrated. The residue was purified by chromatography, on silica, with cyclohexane 
containing a gradient of EtOAc (10-15%) to give the title compound (1 lOmg, 50%). 
^H NMR (400MHz. MeOD) 2.09 (3H, s), 2.19 (3H, s), 3.79 (3H, s), 4.83 (2H, s), 6.06 (1H, 
d. J=3.5Hz). 6.18 (1H. d, J=3.5Hz), 6.81 (1H, d, J=8.8Hz). 6.85-6.91 (1H, m), 7.03-7.27 
(5H. m), 7.58 (1H, d, J=2.5Hz), 8.34 (1H, d, J=8.8Hz). 

b) 3-(2-[5-Chloro-2-(2,3-dlfluoro -benryloxy)-phenyl]-5-methyl-pyrroI-1-yl}-6- 
acetyiamino-benzoic acid 

3- {2-[5-Chloro-2-(2,3-di£luoro -benzyloxy>phenyl]-5-methyl-pyrrol- 1 -yl} -6-acetylaimno- 





35 



benzoic acid metliyl ester (1 lOmg, 0.21inmol) was heated in a mixture of EtOH (4ml) and 
2M NaOH (0.5ml) at 120**C for 5 nunutes in the microwave. Upon cooling, the mixture 
was diluted with DCM, washed with 2M HCl, dried (Na2S04), filtered and evaporated to 
give the title compound (86mg, 80%). 

^H NMR (400MHz. MeOD) 2.08 (3H, s), 2.17 (3H. s). 4.83 (2H, s), 6.80 (1H. d, J=8.8Hz). 
6.82-6.89 (1H, m), 7.00-7.25 (7H. m). 7.64 (1H. d, J=2.8Hz), 8.41 (1H, d, J=9.0Hz). 
LC/MS t=51 1 min IMH+] 51 1 , [MH-J 509. 

Example 299 3-l2-f5-Chloro-2-f 2.3-difluoro-benzvioxv)-plienvn-S4iiethvi-Pvrrol-1 
S-trifluoromethvl-benzoic acid 

a) 3-{2-[5-Chloro-2-(2,3-difluoro-benzyioxy)-phenyl]-5-methyl-pyrrol-1 -yl}-5- 
trifluoromethyl-benzoic acid methyl ester 
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1-[5-Chloro-2-(2,3-clifluoro-benzyloxy)-phenyl]-pentane-1,4-dione (150mg, 0.43mmol), 3- 
amino-5-trifluoromethylbenzoic acid methyl ester (93mg, 0.43mmol) and pTSA (5mg) were 
heated in acetonitriie (2ml) at ISO^C for 10 minutes in the microwave. Upon cooling, the 
mixture was diluted with DCM and washed with 2M HCI, dried (Na2S04), filtered and 

5 concentrated. The residue was purified by chromatography, on silica, with cyclohexane 
containing a gradient of EtOAc (0-5%) to give the title compound (107mg, 48%). 

NMR (400MHz, CDCI3) 2.17 (3H, s), 3.90 (3H, s), 4.77 (2H. s), 6.16 (1H, d. J=3.0Hz). 
6.31 (1H. d. J=3.5Hz), 6.62 (1H, d, J=8.8Hz), 6.71-6.77 (1H, m), 6.9&-7.03 (1H, m), 7.06- 
7.16 (2H, m), 7.25-7.31 (1H, m*s excess), 7.39 (1H. s), 7.84 (1H. s). 8.15 (1H, s). 

10 b) 3-{2-[5-ChIoro-2-(2,3-dlfluoro -benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-5- 
trifluoromethyl-benzoic acid 




3-{2-[5-Chloro-2-(2,3-difluoro-benzyloxy)-phenyl]-5-methyl-pynt)l-1-yl}-5-trifluoromethyl- 
benzoic add methyl ester (107mg, 0.20mmol) was heated in a mixture of EtOH (4ml) and 
15 2M NaOH (0.5ml) at 120**C for 5 minutes in the microwave. Upon cooling, the mixture was 
diluted with DCM, washed wrth 2M HCI, dried (Na2S04), filtered and evaporated to give the 
title compound (73mg, 70%). 

^H NMR (400MHz, MeOD) 2.14 (3H. s). 4.76 (2H, s), 6.12 (1H. d, J=2.8Hz), 6.23 (1H, d, 
J=3.5Hz). 6.77-6.86 (2H. m). 7.02-7.11 (1H, m), 7.14-7.23 (2H. m), 7.29 (1H, d, J=2.8Hz), 
20 7.37 (1 H. s), 7.78 (1 H, s), 8.09 (1 H. s). 

Example 300 3-(2-r5-Chloro-2-f 2.3-difluoro-benzvloxv^-Dhenvn-6 -methvl-Dvrrol-1 -vR- 
5-(1.1-dioxo-1^-feothiazolidin-2-vn-benzoicacid 

a) 3-{2-[5-Chloro-2^2,3-difluoro-benzyloxy)-phenylI-5-methyl-pyrrol-1 -yl>-5-(1 ,1 - 

25 dloxo-1?-/sothiazolidin-2-y!)-benzolc acid methyl ester 

1-[5-Chloro-2-(2,3-difluoro-benzyloxy)-phenyl]-pentane-1,4-dione (150mg, 0.43mmol), 3- 

amino-5-(1 ,1-dioxo-1^-feothiazolidin-2-yl)-benzoic add methyl ester (1 15mg, 0.43mmol) 
and pTSA (5mg) were heated In acetonitriie (2ml) at 160*'C for 10 minutes in the 
microwave. Upon cooling, the mixture was diluted with DCM and washed with 2M HCI, 
30 dried (Na2S04), filtered and concentrated. The residue was purified by chromatography, 
on silica, with cyclohexane containing a gradient of EtOAc (20-30%) to give the title 
compound (152mg, 62%). 

^H NMR (400MHz, MeOD) 2.14 (3H. s), 2.44 (2H, quin. J=6.8Hz). 3.39 (2H, t, J=7.3Hz), 
3.55 (2H. t, J=6.5Hz), 3.82 (3H, s), 4.81 (2H. s), 6.08 (1H, d. J=3.3Hz), 6.20 (1H. d. 
35 J=3.5Hz), 6.76-6.85 (2H. m), 7.02-7.10 (2H, m). 7.12-7.20 (2H, m). 7.24 (1H, d. J=2.5Hz). 
7.29 (1H. t, J=1.5Hz), 7.71 (1H, m). 
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b) 3-{2-[5-Chloro-2-(2,3-clifluoro -benzyloxy)-phenyll-5-inethyl-pyrroM-yl>-5-(1 ,1- 
dioxo-l ?-teothiazolidin-2-yl)-benzoic acid 




3-{2-[5-Chloro-2-(2,3<lifluoro-benzyloxy)-phenyl]-5-methyl-pyr^ol-1-yl^5-(1,1-dioxo-1^^ 
5 /sothiazolidin-2-yl)-benzoic acid methyl ester (1 52mg, 0.26mmol) was heated in a mixture 

of EtOH (4ml) and 2M NaOH (0.5ml) at 120''C for 5 minutes in the microwave. Upon 

cooling, the mixture was diluted with DCM, washed with 2M HCI, dried (Na2S04), filtered 

and evaporated to give the title compound (120mg, 95%). 

NMR (400MHz. MeOD) 2.14 (3H, s), 2.44 (2H. quin, J=7.0Hz), 3.38 (2H, t. J=7,3Hz), 
10 3.52-3.64 (2H. m*s excess). 4.83 (2H. s). 6.19 (1H. s). 6.75-6.91 (2H. m), 6.99-7.28 (6H. 

m), 7.32 (1 H. t, J=1 .5Hz). 7.72 (1 H, m). 




5-{2-[5-Bromo-2-(2.4-difluoro-benzyloxy)-pheny!]-5-methyl-pynol-1-yl}-5-amino-benzoic 
acid methyl ester (264mg, 0.5mmol) was dissolved DCM (2mL) containing pyridine 
(O.lmL) and DMAP (60mg. cat). Propionyl chloride (70mL) was added dropwise.The 
reaction mixture was stirred overnight at room temperature, then diluted with DCM (15mL) 



20 and washed sequentially with 2M HCI and water, dried (MgS04), filtered and evaporated. 
The residue was purified on a Water's sep-pack (lO.Og) with EtzO/lso-hexane to give, after 
evaporation, the intemiediate ester. The ester was then heated at 60°C for 1 hour in 
MeOH (3mL) and 2M NaOH (2mL). Upon cooling the solvent volume was reduced to 
approximately ImL then neutralised with 2M HCI (2mL). diluted with water (lOmL) and 

25 extracted with DCM (1 OmL). The organic extracts were dried (MgS04). filtered and 
concentrated to give the title compound (80mg, 30%). 

NMR (400MHz. CDCI3) 1.22 (3H. t ,J=7Hz). 2.17 (3H. s), 2.33-2.42 (2H. m), 4.78 (2H. 
s), 6.11 (1H, d. J=3Hz). 6.27 (1H. d, J=3Hz). 6.56 (1H, d J=9Hz). 6.72-6.83 (2H, m). 6.99- 
7.07 (1H. m). 7.17-7.22 (2H. m). 7.35 (IH. d. J=2Hz). 7.45 (1H, s), 7.62 (1H, s). 7.98 (1H, 

30 s). 

LC/MS t=3.88 min [MH*1 571 
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Example 302: 3-(2-f5-Bromo-2-(2 ,ii-difluQro-benzvlo: 
vl^-S-butvrvlamino-benzoic acid 



i-phenvri-5-methvl-Pvrrol-1 - 




Prepared in tiie same way as 3-{2-[5-Bromo-2-(2,4-difiuoro-benzyloxy)-piienyl]-5-methyl- 
pyrrol-1-yl}-5-propionyiamino-benzoic acid using the appropriate acid chloride, to give the 

title compound (80mg, 28%). 

NMR (400MHz, CDCI3) 0.98 (3H. t. J=7Hz), 1.67-1.78 (2H, m), 2.16 (3H, s), 2.26-2.34 
(2H. m). 4.78 (2H. s). 6.11 (1H. d. J=3Hz). 6.27 (1H. d, J=3Hz). 6.56 (1H. d. J=9Hz). 6.72- 
6.83 (2H, m), 6.96-7.06 (1H. m). 7.17-7.23 (2H. m). 7.36 (1H. d, J=2Hz). 7.46 (1H. s). 7.61 
(1H, s). 7.98 (IH.s) 
LC/MS t=3.98 min [MM*] 585. 

Example 303: 3-l2-r5-Bromo-2-f 2.4-difluoro-ben zvloxvUphenvll-S-methvl-Pvrrol-1 
rn-S-f2-methoxv-ethanolamlno^-benzolcacid 





Prepared in the same way as 3-{2-[5-Bromo-2-(2,4-difluoro-benzyloxy)-phenyl]-5-methyl- 
pyn-ol-1-yl}-5-propionylamino-benzoic acid using the appropriate add chloride, to give the 
title compund (60mg, 20%). 

^H NMR (400MHz, CDCI3) 2.16 (3H, s), 3.50 (3H, s), 3.99 (2H, s), 4.79 (2H, s). 6.11 (1H. 
d. J=3Hz). 6.28 (1H, d. J=3Hz). 6.57 (1H. d, J=9Hz). 6.73-6.84 (2H. m). 6.98 7.08 (1H. m), 
7.22 (1H. d. J=2Hz). 7.37 (1H. d. J=2Hz), 7.47 (1H, t. J=1.5Hz). 7.73 (1H, t. J=:1.5Hz). 7.99 
(1H,t,J=1.6Hz), 8.26 (1H.S). 
LC/MS t=3.81 min [MH*1 587 



Example 304: 3-f2-rS-Bromo-2-(2^A-difluoro-benzvlo} 
fin-S42-thiophen-2-vl-ethanovlamino^-benzoicacid 



i-nhenvn-5-methvl-PVrrol-1 - 





30 



Prepared in the same way as 3-{2-[5-Bromo-2-(2,4^ifluoro-benzyloxy)-phenyll-5-methyl- 
pyn-ol-1-ylh5-propionylamino-benzoic acid using the appropriate acid chloride, to give the 
title compound (120mg, 38%). 
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NMR (400MHz. CDCI3) 2.16 (3H. s). 3.92 (2H. s). 4.77 (2H, s), 6.10 (1H, d, J=3Hz), 
6.26 (1H. d, J=3Hz). 6.55 (1H, d, J=6Hz), 6.72-6.82 (2H, m), 6.96-7.18 (3H.ni).7. 17-7.24 
(1H. m). 7.29-7.36 (3H. m), 7.46 (1H. t, J=1.5Hz), 7.60 (1H, t, J=1.5Hz), 7.83 (1H, t, 
J=1.5Hz). 

LC/MS t=4.06 min [MH*] 639 



Example 305: 3-l2-r5-Bromo-2-(2.4-dmuoro-benzvlo: 
vft-5-(2-methvl-propanovlamino)-benzolc 



i-phenvn-5-methvl-Pvrrol-1 - 




F F 

Prepared in the same way as 3-{2-[5-Bromo-2-(2.4-difluoro-benzyloxy)-phenyll-5-methyl- 
pyrrol-1-ylh5-propionylamino-benzofc add using the appropriate acid chloride, to give the 

title compound (170mg, 58%). 

NMR (400MHz. CDCI3) 1.23 (6H. d. J=7Hz). 2.17 (3H, s), 2.43-2.52 (1H, m). 4.79 (2H, 
s), 6.10 (1H. d. J=3Hz). 6.27 (1H. d. J=3Hz), 6.57 (1H. d. J=9Hz), 6.72-6.83 (2H, m). 6.98 
(1H, m). 7.17 (2H, m), 7.36 (1H, d, J=3Hz). 7.40 (1H, brs). 7.56 (1H, brs). 7.99 (1H. brs). 
LC/MS t=3.99 min [MH*1 585. 

Example 306: 3-f 2-r5-Bromo-2-f 2.4-difluoro-benzvloxv)- Phenvn-S-methvl-Pvrrol-1 - 
Yft-5-methanesulfonvlamino-benzoicacid 




Prepared in the same way as 3-{2-[5-Bromo-2-(2,4-difluoro-benzyloxy)-phenyl]-5-methyl- 
pyrrol-1-yl}-5-propionylamino-benzolc acid, to give the title compound (150mg, 58%). 
'H NMR (400MHz, CDCI3) 2.18 (3H. s). 2.72 (3H. s). 4.78 (2H. s). 6.13 (1H, d. J=3Hz) 6.30 
(1H, d, J=3Hz). 6.62 (1H. d. J=8Hz), 6.74-6.85 (2H, m), 7.00-7.10 (2H, m), 7.17-7.24 (2H, 
m), 7.34 (1H, s), 7.57 (1H. s). 7.73 (1H, s). 
LC/MS t=3.81 min [MH*1 593. 

Example 307: 3-/2-r5-Bromo-2-f 2>t-difluoro-benzvloxv)- phenvn-5-methvl-Pvrrol-1 - 
vlV^-dimethvlamlno-benzoic acid 
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3-{2-l5-Bromo-2-(2,4<lifluor(>benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl>5-amino-bera^ 
acid methyl ester (236mg, O.Smmol) in DMF (2.5mL). was treated with sodium hydride 
(60% suspension) (100mg, 2.5mmol) under nitrogen. The reaction mixture was stimed for 

5 30 minutes at room temperature before adding iodomethane (0.2ml, 1 .Smmol). The mixture 
was stirred at room temperature for a further 2 hours, then quenched with water (2mL) and 
stin-ed over night. The mixture was then further diluted with water (10mL) and the pH was 
adjusted to pH~6 with glacial acetic acid, extacted with DCM, dried (MgS04), filtered and 
concentrated. The residue was chromatographed on a Water's sep-pack (10g) with 

1 0 Et20/iso4iexane to give the title compound (70mg,25%). 

NMR (400MHz. CDCI3) 2.20 (3H, s). 2.80 (6H, s), 4.77 (2H. s), 6.12 (1H, d. J=3Hz). 
6.29 (1H. d, J=3Hz), 6.45 (1H, t, J=2Hz), 6.56 (1H. d. J=9Hz), 6.72-6.82 (2H, m). 6.94- 
7.03 (1H. m). 7.15 (1H. s). 7.18-7.24 (1H. m). 7.28 (1H, s). 7.38 (1H, d. J=2Hz) 
LC/MS t=4.10 mins [MH*] 543. 




Prepared in the same way as 3-{2-[5-Bromo-2-(2,4-difluoro-benzyloxy)-phenyll-5-methyl- 
20 pyrrol-1-yl}-5-dimethylamino-benzoic acid, using 2.6 equivalent of ethyl iodide (60mg, 
22%) 

NMR (400MHz. CDCI3) 1.23 (3H, t, J=7Hz). 2.18 (3H, s), 2.98 (2H, q. J=7Hz), 4.80 (2H, 
s), 6.10 (1H. d. J=3Hz). 6.28 (1H. d, J=3Hz). 6.36 (1H. t, J=1.5Hz), 6.58 (1H, d, J=9Hz), 
6.73-6.83 (2H, m). 6.99-7.06 (2H. m). 7.10 (1H. t. J=1.5Hz). 7.17 (1H, t, J=1.5Hz). 7.18- 
25 7.23 (1 H. dd. J=3Hz. J=7Hz). 7.36 (1 H, d, J=3Hz). 
LC/MS t=4.02 min [MH*1 543. 

Eaxmnle 309: 3-(2-rS-Chioro-2-f 2.4^ifluoro-banzvloxv>- Dhenvn-5-methvl-pvrrol-1 - 
vn-5-ethvlamino-benzolc acid 
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Prepared in the same way as 3-{2-[5-Bromo-2-(2.4-difluoro-benzyloxy)-phenyll-5-methyl- 
pyrroH-yl}-5-dlmethylamino-benzolc acid, using 2.6 equivalents of ethyl iodide (52mg, 

21%). 

5 NMR (400MHz. CDCI3) 1.31 (3H. t, J=6Hz), 2.16 (3H. s). 4.27 (2H. q. J=7Hz), 4.81 (2H. 
s). 6.09 (1H. d, J=3Hz). 6.28 (1H. d. J=3Hz). 6.43 (1H. t. J=2Hz). 6.63 (1H. d, J=9Hz>, 
6.75^.84 (2H. m). 6.98-7.10 (2H. m). 7.13 (1H, t. J=1.5H2). 7.19 (IN. d. J=3Hz). 7.23 (1H. 
t, J=1.5Hz). 

LC/MS t=4.07 min [MH*] 497. 




3-{2-[5-Bromo-2-(2,4<lifluoro-benzyloxy)-phenyll-5-methyl-pyn^ol-1-yl^5-acetylamino)- 
1 5 benzoic acid (200mg, 0.36mmol)was dissolved in DMF (2.5ml). Sodium hydride (60% 

suspension) (40mg, 0.72mmol) was added, followed by iodomethane (0.06mL, O.Smmol). 

The reaction mixture was stined at room temperature under nitrogen for 4 hours, then 

water (2mL) was added and stining continued ovemight. The mixture was further diluted 

with water (lOmL) and extracted with EtOAc. dried (MgS04). filtered and evaporated. The 
20 residue was chromatographed on a water's sep-pack (1 Og) with EtaO/iso-hexane to give 

the title compound (48mg, 23%). 

LC/MS t=3.71 min [MH*1 571 
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3-^2-[5-Bromo-2-(2,4<lifluoro-benzyloxy)-phenyll-5-methyl-pyrTol-1-yl}5-amino-benzoicad 
methyl ester, (187mg, 0.35mmol) was dissolved in 2-butanone (2.5mL). Potassium 
cabonate (0.700g)and 1 ,4-dibromobiitane (0.2mL, I.Smmol) were added. The mixture was 
heated at reflux under nitrogen for 72 hrs, cooled, filtered through celite and evaporated. 

5 The residue was purified on a Watei's sep-pack (1 Og) with EtzO/iso-hexane to give the 
intemiediate ester (140mg, 68%). The free acid was obtained by heating the ester 
(128mg, 0.2mmol) in MeOH (3mL) and 2M NaOH (2mL) at 60^0 for 1 hour. Upon cooling, 
the MeOH was evaporated and the residue was then neutralised with 2M HCI (2mL) and 
extracted with EtOAc (10mL). The organic phase was dried (MgS04), filtered and 

10 evaporated to give the title comppound (1 1 5mg, 62%). 

NMR (400MHz. CDCI3) 1.91-1.98 (4H, m). 2.19 (3H. s), 3.05-3.13 (4H, m), 4.80 (2H, s), 
6.1 1 (1 H. d. J=3Hz), 6.29 (1 H, d, J=3Hz), 6.31 (1 H. t. J=2Hz). 6.56 (1 H. d. J=9Hz), 6.73- 
6.81 (2H. m), 6.96-7.03 (1H, m), 7.08 (1H, t, J=1.5Hz), 7.12 (1H. t, J=1.5Hz). 7.18-7.22 
(1H, dd, J=2Hz), 7.38 (1H. d, J=2Hz) 

15 LC/MS t=4.25 mins [MH*1 569 




20 This compound was synthesised in the same way as 3-{2-[5-bromo-2-(2,4-difluoro- 
benzyloxy)-phenyll-5-methyl-pyn-ol-1-yl}-5-pyn-olidin-1-yl-benzoic add using the 

appropriate chloride to give the title compound (llOmg, 38%). 

^H NMR (400MHz. CDCI3) 2.12 (3H. s), 2.93 (4H. t, J=4Hz). 3.76 (4H. t, J=4Hz). 4.75 (2H. 
s). 6.11 (1H. d. J=3Hz). 6.29 (1H. d. J=3Hz). 6.57 (1H. d. J=9Hz), 6.63 (1H. t. J=2Hz). 
25 6.73-6.83 (2H. m). 6.95-7.03 (1 H, m), 7.23 (1 H. dd, J=2Hz, J=6Hz), 7.28 (1 H. t, J=1 .5Hz), 
7.38 (1H, d. J=3Hz), 7.46 (1H, t, J=1.5Hz). 
LC/MS t=2.96 min [MH*] 585 

Example 31 3: -3-f 2-r5-Bromo-2-f 2.4-difluoro-benzvlo xv^-Dhenvn-5-methvl-Dvrrol-1 - 

30 vlV^-hvdroxv-benzoic acid 

a) 3-amino-6-hydroxy-benzoic-acidHfnethyl ester 

Methyl-2-hydroxy-6-nitrobenzoate (1.000, 5.0mmol) was stinted under a hydrogen 
atmosphere at room temperature in methanol (20ml) with palladium on charcoal for 3 
hours. The reaction mixture was filtered through celite and evaporated to give the title 
35 compound, which was used without further purification. 
LC/MS t=1 .54 min [MH*] 1 68 
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b) 3-{2-[5-Broino-2-(2,4-difluoro-benzyloxy)-phenyQ-5-methyl-pyrroI-1-yl}-6-hydroxy- 
benzoic acid methyl ester 

1 -[5-Bromo-2-(2,4-difluorobenzyloxy)-phenyl]-pentane-1 ,4-dione (600mg, 1 .Smmol), 
methyl-3-amino-6-hydroxy-benzoate (800mg, ~33%pure, 1. Smmol), pTSA (cat), and 
5 powdered 4A molecular sieves (1 .Og) were heated at reflux in in toluene (1 0ml) for 1 8 
hours, cooled, filtered through celite and evaporated. The residue was purified by 
chromatography on silica gel with EtaO/iso-hexane. as eluant, to give the title compound 
(657mg, 82%). 

NMR (400MHz, CDCI3) 2.11 (3H, s). 3.84 (3H, s), 4.79 (2H, s), 6.09 (1H. d, J=3Hz), 
10 6.26 (1H. d. J=3Hz), 6.58 (1H. d, J=9Hz), 6.76-6.85 (3H, m), 6.97-7.07 (2H. m). 7.21-7.60 
(1H. dd. J=3Hz, J=7Hz), 7.37 (1H, d, J=2.5Hz). 7.48 (1H, d, J=2.5Hz) 10.40 (1H. br s). 
LC/MS t=4.27 min [MH*] 530. 

c) 3-{2-[5-Bromo-2-K2,4<lifluoro4ienzyloxy)-phenyl]-5-methyl-pyrrol-1-yl>-6-hydroxy- 
benzoic acid 



3-{245-Bromo-2-(2,4-difluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-6-hydroxy-benzoic 
acid methyl ester (180mg, 0.3mmol) was heated at 6OOC in MeOH (3mL) and 2M NaOH 
(2mL) for 1 hour. Upon cooling, the solvent volume was reduced to approximately 1 .5mL 
then diluted with water to approximately lOmL and neutralised with 2M HCl {2mL). The 
20 solution was extracted with EtOAc (1 OmL). dried (MgS04), filtered and evaporated to give 

the title compound (45mg, 26%). 

NMR (400MHz. CDCI3) 2.12 (3H. s), 4.81 (2H, s), 6.10 (1H. d, J=3Hz), 6.26 (1H, d, 
J=3Hz). 6.59 (1H. d. J=9Hz), 6.75-6.88 (3H, m), 6.97-7.05 (IN ,m), 7.07-7.12 (1H, dd, 
J=2.5Hz, J=6Hz). 7.21-7.26 (1H, dd, J=2.5, J=6Hz), 7.36 (1H, d. J=2.5Hz). 7.54 (1H, d, 

25 J=2.5Hz). 

LC/MS t=4.67 min [MH*1 514 

Example 314: 3-f 2-r5-Bromo-2-<2.4-difluoro-benzvloxv ^phenvll-5methvl-Pvrrol-1 -yl] 
6-methoxv-benzoic acid 




3-{2-[5-Bromo-2-(2,4-difluoro-benzyloxy)-phenyl]-5-methyl-pym)l-1-yl}-6-hydroxy-benzoic 
acid methyl ester (260mg, 0.4mmol) was dissolved in DMF (3mL) and treated with sodium 
hydride (60% suspension) (lOOmg, 2.4mmol) followed by methyl iodide (O.lmL, 1.6mmol). 
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The reaction was stirred under nitrogen at room temperature for 2 hours then water (3mL) 
was added and stining continued at room temp overnight The mixture was further diluted 
with water (20mL) extracted with DCM (20mL). The organic phase was dried (l\/lgS04). 
filtered and evaporated. The residue was purified on a Water's sep-pack cartridge (10g) 

5 with EtzO/iso-hexane to give the title compound (1 50mg, 56%). 

NMR (400MHz. CDCI3) 2.12 (3H. s). 4.06 (3H. s), 4.81 (2H, s). 6.09 (1H. d. J=3Hz), 
6.26 (1H. d. J=3Hz), 6.59 (1H. d. J=9Hz). 6.76-6.84 (2H, m), 6.90 (IH, d, J=9Hz) 7.03- 
7.11 (IH, m), 7.11-7.16 (1H, dd. J=2.5Hz, J=6Hz). 7.19-7.24 (IH, dd, J=2.5, J=6Hz), 7.31 
(1H, d. J=2.5Hz), 7.93 (1H, d, J=2.5Hz). 

1 0 LC/MS t=3.93 min [MH^ 530. 

Example 315; 3-f2-r5-Bromo-2-(2.4-difluoro-benzvloxv>-Dhenv n-5-methvl-Pvrrol-1- 

vll-6-acetvl-amino-benzolc acid 

a) 2-(Acetyl-amino)-5-amino-l)enzoic acid methyl ester 

1 5 2-(acetyl-amino)-5-nitro-l)enzoic acid methyl ester (1 .OOOg, 4.2mmol) in was stinred in 
MeOH (20mL) under a hydrogen atmosphere with with palladium on charcoal (5% wet) at 
room temperature and pressure for 3 hours. The reaction mixture was then filtered through 
cellte and evaporated to give the title compound (0.85g, 98%). 
'H NMR (400MHz, CDCI3) 2.19 (3H. s), 3.90 (3H. s), 6.90 (IH, dd, J=3Hz. J=6Hz), 7.33 

20 (1 H. d, J=3Hz), 8.47 (1 H, d, J=9Hz). 1 0.70 (1 H,s). 

b) 3-{2-[5-Bromo-2-(2,4-difIuoro-benzyloxy)-phenyO-5-methyl-pyrrol-1-yl>-6-acetyi- 

amino-benzoic acid 




This compound was synthesised and purified in the same way as 3{2-(5-bromo-2-(2,4- 
25 difluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl)-6-hydroxy-benzojc acid using the 
appropriate amine to give the title compound (220mg, 83%). 

'H NMR (400MHz, CDCI3) 2.13 (3H, s), 2.24 (3H, s), 4.76 (2H, s). 6.1 1 (1H, d, J=3Hz) 6.26 
(IH, d, J=3Hz), 6.58 (1H, J=9Hz). 6.74-6.83 (2H, m), 6.96-7.04 (IH, m), 7.14-7.18 (IH. dd, 
J=:2.5. J=6.5Hz), 7.21-7.26 (IH, dd, J=2.5. J=6.5Hz), 7.39 (IH, d. J=2.5Hz), 7.73 (IH. d, 
30 J=2.5Hz), 8.61 (1 H, d, J=9Hz) 1 1 .00 (1 H, s). 
LC/MS t=4. 1 3 mins [MH*1 557. 

exam ple 31 6; 3-f 2-r5-Bromo-2-(2.4-difluoro-benzvloxv ^-phenvn-5-methvl-Pvrrol-1 - 
yl^-5-M .1 -dloxo-1f°-/sotiiiazolidin-2-v»-benzoic acid 
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Br 




OH 



1-[5-Bromo-2-(2,4-dffluorobenzyloxy)-phenyllpentane-1,4-dione (200mg, O.Smmol), 3- 
amino-5-(1,1-dioxo-l/'-/sothiazolidin-2-yl)-benzoicacid -methyl ester (140mg. O.Smmol). 
pTSA (cat) and powdered 4A molecular sieves (1 .Og) were heated NMP (2.5mL) at 

5 180OC. for 18 hours, cooled to room temperature, diluted with EtOAc (16mL), filtered 
through cellte and washed with EtOAc (5mL). The filtrate was then washed with water 
(20mL), dried (MgS04), filtered and evaporated. The residue was purified on a Water's 
sep-pack (lOg) with Et20/iso-hexane to give the intermediate ester. The title compound 
was then obtained by heating the ester in MeOH and 2N NaOH at 60OC for 1 hour. Upon 

10 cooling, work up gave the title compound (150mg, overall 50%). 

NMR (4OOMHZ.CDCI3) 2.20(3H.s),2.46-2.54(2H,m).3.35(2H.t,J=7.5Hz). 
3.57(2H.t,J=6.5Hz).6.13(1H.d,J=3.0Hz),6.27(1H,d,J=3.0Hz).6.58(1H.d,J=9.0Hz). 
6.72-6.83(2H,m).6.94-7.02(1H,m).7.19(1H,t,J=2.0Hz),7.4(1H.dd,J=3,7Hz). 

7.39(1 H.d, J=3.0Hz),7.5(1 H,t.J=1 .5Hz),7.73(1 H.t, J=1 .6Hz) 
1 5 LC/MS t -3.81 mins [MH+1.61 8.9 

Example 317: 3-f2-r5-Bromo-2-f 2.4-difluoro-benzvloxv^Dhenvn-5 methvl-Pvrrol-1 -vH 

S42-oxo-Diperidin-1 -vn-benzoic acid 



20 This compound was synthesised and purified in the same way as 3-{2-[5-bromo-2-(2,4- 
difluoro-benzyloxy)-phenyll-5-methyl-pynroH -ylh5-(1 , 1 -dioxo-1 /^-/sothiazolidin-2-yl)- 
benzoic add using the appropriate amine to give the title compound (1 OOmg, overall 33%). 

NMR (400MHz,CDC!3) 1.83-1.94 (4H. m), 2.20 (3H, s), 2.50-2.57 (2H, m), 3.26-3.33 
(2H, m). 4.74 (2H, s), 6.11 (1H. d. J=4Hz). 6,28 (1H, d, J=4Hz). 6.57 (1H. d. J=9Hz). 6.72- 

25 6.84 (2H. m). 6.97-7.07 (2H. m). 7.22 (1H. d, J=3.5Hz). 7.36 (1H, d. J=3Hz). 7.58 (1H. t. 
J=1.5Hz), 7.85 (1H, t, J=1.5Hz). 
LC/MS t=3.88 min [MH*1 597. 

Example 318: 3-f2-r5Bromo-2-f2.4-difluoro-benzvl oxv^-Dhenvn-5-methvl-Pvrrol-1-VIV 

30 5-methvlamino-benzoic acid 

a) 3-Methyiamino-5-nitro-benzoic acid methyl ester 




Br. 




OH 
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3-Amino-5-nitro-benzoic acid (4.000g. 22mmol), potassium carbonate (S.OOOg) treated and 
dimethyl sulphate (4.6ml, 48mmol) were heated at 800C in NMP (25mL) for 3 hours. The 
mixture was then cooled, filtered through celite and the residues were washed with DCM 
(50ml). The filtrate was evaporated to a thick oil which was dissolved in EtOAc (200mL) 
5 and washed with .880 ammonia (1 00mL)Awater(1 OOmL). The organic layer was dried, 
filtered and revaporated to give an oil which was chromatographed on silica gel with 
EtaO/iso-hexane to give the title compound (1 .600g,35%). 

NMR (4OOMHZ.CDCI3) 2.95 (3H, d, J=5Hz), 3.95 (3H, s), 7.51-7.56 (2H.m), 8.14 (1H, t. 

J=2Hz). 

1 0 b) 3-Amino-5-methylamino-benzoic acid-methyl ester 

3-Methylamino-5-nitro-benzoic-acid-methyl ester (2.200g,10mmol) stin-ed under a 
hydrogen atmosphere in MeOH (lOOmL) with 10% palladium on charcoal (0.8g) for 3 
hours at 50°C and 50 psi.The reaction mixture was filtered through celite and evaporated. 
The residue was purified by chromatography on silica gel with Et20 containing MeOH (0- 
15 1 0%), as eluant, to give the title compound (0.790g , 42%). 

NMR (4OOMHZ.CDCI3) 2.84 (3H. s), 3.87 (3H, s), 6.11 (1H, t, J=4Hz), 6.73 (2H, t, 

J=4Hz). 

LC/MS t=1.20 mins [MH+] 181. 

c) 3-(2-[5-Bromo-2-<2A^ffluoro-benzyloxy)-phenyl]-5-methyl-pyrroM -yl}-5- 




This compound was synthesised and purified in the same way as 3{2-[5-bromo-2-(2.4- 
difluoro-benzyloxy)-phenyll-5-methyl-pyn^ol-1-yl}-6-hydroxy-benzoic acid using the 

appropriate amine to give the title compound (lOOmg, 38%). 
25 'H NMR (400MHz, CDCI3) 2.18 (3H. s), 2.69 (3H. s), 4.79 (2H. s), 6,1 1 (1H, d, J=3Hz), 
6.29 (1H. d, J=3Hz), 6.36 (1H, t, J=2Hz), 6.58 (1H. d, J=9Hz), 6.72-6.84 (2H. m), 6.98- 
7.07 (1H. m), 7.13 (1H. t, J=1.5Hz), 7.18 (1H, t, J=1.5Hz), 7.21 (1H, dd. J= 2Hz. J=6Hz). 
7.37 (1H, d, J=2Hz). 
LC/MS t=3.92 min [MH*] 529. 
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This compound was synthesised and purified in tiie same way as 3-{2-[5-bromo-2-(2,4- 
difluoro-benzyloxy)i3henyll-5-methyl-pynrol-1-yl}-5-metliylamino-benzoic acid using the 

appropriate amine to give the ttle compound (62 mg, overall 25%). 

mR (400MHz. CDCI3) 2.19 (3H, s), 2.69 (3H, s), 4.79 (2H, s), 6.11 (1H, d. J=3Hz). 
5 6.29 (1 H, d, J=3Hz), 6.36 (1 H, t, J=2Hz), 6.63 (1 H, d. J=8Hz). 6.72-6.83 (2H, m), 6.99- 
7.11 (2H, m) 7.18 (1H, t, J=2Hz), 7.17 (1H. t. J=2Hz). 7.22 (1H. d. J=2Hz). 
LC/MS t=3.70 min [MH+] 483 

Example 320; 3-f 2-r5-Chloro-2-f 4-fluoro-benzvloxv)-Dh envn-S-methvl-Dvrrol-1 -v»-5 

10 methvlamino-benzoic acid 



This compound was synthesised and purified in the same way as 3-{2-[5-bromo-2-(2,4- 
difluoro-benzyloxy)-phenyl]-5-methyl-pyr^ol-1-yl^5-methylamino-benzoic add using the 

appropriate amine to give the title compound (54mg, 23%). 
15 mR (400MHz. CDCI3) 2.18 (3H. s). 2.67 (3H. s). 4.74 (2H. s). 6.12 (1H. d. J=3Hz). 
6.29 (1H, d. J=3Hz), 6.35 (1H. t, J=2Hz). 6.58 (1H, d. J=8Hz). 6.93-7.02 (2H. m). 7.03- 
7.11 (3H. m) 7.13 (1H. br s). 7.17 (1H. br s). 7.23 (1H, d. J=3Hz). 
LC/MS t=3.86 min [MH+] 465. 




Prepared in the same way as 3-{2-[5-bromo-2-(2,4-difluoro-benzyloxy)-phenyll-5-methyl- 
pyrrol-1-yl}-5-propionylamino-benzoic acid using the appropriate amine, to give the title 

25 compound (54mg, 23%). 

'H NMR (400MHz. CDCI3) 2.20 (3H. s). 2.70 (3H, s). 4.74 (2H. s). 6.14 (1H. d. J=3Hz), 
6.32 (1H. d. J=3Hz). 6.62 (1H, d, J=9Hz). 6.93-7.10 (5H. m). 7.13-7.21 (2H. m). 7.23 (1H, 
d, J=2Hz), 7.57 (1 H. br s) .7.74 (1 H, br s). 
LC /MS t =3.71 min [MH+1 493 

30 

Example 322: 3-(2-r5-Chloro-2-(2.4-difluoro-benzvloxv ^-phenvn-S-methvl-PViTol-1 - 

vft-S-chloro-benzoic acid 

a) 3-Amino-5-chloro benzoic acid 




a 




'OH 
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3-Chloro-5-nitro-benzoic acid (1.590g, 7.9mmol) was stirred under a hydrogen atmosphere 
in ethanol (40mL) with raney-niclcel, (aqueous suspension, ~0.4g) at room temperature 
and pressure for 18 hours. The reaction mixture was then filtered through celite and 
evaporated to give the title compound (1.300g, 96%). 
5 mm (400MHz. CDCIs) 6.86 (1 H, s), 7.18 (1 H, s), 7.22 (1 H, s). 
LC/MS t=2.30 mins [IVIH-1170. 

b)3-{2-[5-Chloro-2-(2,4-dl-fIuoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1yl}-5-chloro- 
benzoic acid 




10 l-[6-Chloro-2-(2,4-difluoro-benzyloxy)-phenyll pentane-1 ,4-dione (176mg, O.Smmol) was 
heated at reflux in toluene (2.0 mL). containing NMP (0.5mL). with 3-amino-5-chloro- 
benzoic acid (86mg, O.Smmol), pTSA (cat.) and powdered 4A molecular sieves (0.8mg) for 
18 hours. Upon cooling, the mixture was filtered through celite and washed 
with EtOAc (10mL). The filtrate was washed with brine, dried (MgS04), filtered and 

1 5 evapoated to an oil which was purified on a Water's sep-pack (1 Og) with Et20/iso-hexane 
to give the title compound (170mg, 70%). 

NMR (400MHz, CDCI3) 2.16 (3H, s), 4.75 (2H, s), 6.13 (1H, d. J=3Hz). 6.27 (1H. d. 
J=3Hz), 6.66 (1H, d, J=9Hz), 6.73-6.87 (2H, m). 6.98-7.06 (1H, m). 7.10-7.19 (2H. m). 
7.25 (1H, s), 6.60 (1H, br s). 7.93 (1H. br s). 

20 LC/MS t=4.40 min IMH+] 488. 




25 This compound was synthesised and purified in the same way as 3-{2-[5-chloro-2-(2,4-di- 
fluoro-benzyloxy)-phenyl]-5-methy!-pyrrol-1yl}-5-chloro-benzoic acid using the appropriate 
amine to give the title compound (150mg, 64%). 

^H NMR (400MHz, CDCI3) 2.16 (3H, s), 4.68 (2H, s), 6.13 (1H. d, J=3Hz), 6.26 (1H. d. 
J=3Hz). 6.62 (1H, d. J=9Hz), 6.94-7.15 (6H, m), 7.27 (1H, d, J=2Hz). 7.57 (1H. br s). 7.91 

30 (1H, brs). 

LC/MS t=4.00 min [MH+1470. 
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Example 324: 3-^2-rS-Chloro-2-<2.4-difluoro-benzvloxv)-Dhenvn- S-methvl-Pvrrol-1 - 
vll-5-bromo-benzoic acid 




This compound was synthesised and purified in tlie same way as 3-{2-[5-chloro-2-(2,4-di- 
5 fIuoro-benzyloxy)-piienyll-5-methyl-pyrrol-1 yl}-5-chloro-benzoic acid using the appropriate 

amine to give the title compound (75mg, 29%). 

NMR (400MHz. CDCI3) 2.16 (3H, s), 4.75 (2H. s). 6.13 (1H, d, J=3Hz). 6.28 (1H, d, 

J=3Hz), 6.66 (1H, d. J=9Hz). 6.74-6.86 (2H, m), 6.97-7.05 (1H. m), 7.13 (1H. dd, J=2Hz, 

J=6Hz). 7.26 (1H. s). 7.32 (1H, t, J=2Hz). 7.63 (1H, t, J=1.5Hz), 8.10 (1H, t. J=1.5Hz). 
10 LC/MS t=4.1 0 mins [MH+] 534 




1 5 This compound was synthesised and purified in the same way as 3-{2-[5-chloro-2-(2,4-di- 
fluoro-benzyloxy)-phenyl]-5-methyl-pynrol-1yl}-5-chloro-benzoic acid using the appropriate 

amine to give the title compound (70mg, 26%). 

NMR (400MHz, CDCI3) 2.15 (3H, s). 4.75 (2H. s), 6.13 (1H, d. J=3Hz), 6.27 (1H. d. 
J=3Hz), 6.61 (1H, d, J=9Hz), 6.74^.85 (2H. m). 6.97-7.06 (1H, m) 7.16 (1H. t, J=2Hz), 
20 7.24-7.30 (2H. m), 7.39 (1 H, d. J=2Hz), 7.59 (1 H. t. J=1 .5Hz). 
LC/MS t=4.10 mins[MH-^ 534. 



Example 326: 3-f 2-r5-Chloro-2-(4-fluoro-benzvloxvl-phenvn-5- methvl-pvrrol-1 -vIV^- 
bromo-benzoic acid 




This compound was synthesised and purified in the same way as 3-{2-[5-chloro-2-(2,4-di- 
fIuoro-benzyloxy)-phenyI]-5-methyl-pyn-ol-1yl}-5-chloro-benzoic acid using the appropriate 

amine to give the title compound (80mg, 31%). 
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NMR (400MHz, CDCI3) 2.15( 3H, s). 4.68 (2H. s). 6.13 (1H, d. J=3Hz), 6.28 (1H, d. 
J=3Hz). 6.61 (1H. d. J=8Hz). 6.94-7.14 (5H.m). 7.24-7.32 (2H,m), 7.61 (1H, br s). 8.60 
(1H,br8). 

LC/MS t =4.32 min [MH+151 6. 

5 

Example 327; 3-(2-r5-Chloro-2-f2.4-difluoro-benzvloxvWDhenvn-S-m ethvl-DViTol-1 - 
vl>-S^norpholino^4-vl-benzoic acid 

a) 3-Morphoiino-S-nitro-benzoic acid 

3-Bromo-5-nitro-benzoic acid (4.000g, 16.3mmol), cesium carbonate, (8g, 2.46mmol), 
10 tris(dibenzylideneacetone) dipalladium (0) (60mg. 0.065mmol), xantphos (1 16mg, 

0.2mmol) and morpholine (2.1ml. 24mmol) were heated at reflux In dioxan (40mL) under 
nitrogen for 92 hours. The reaction mixture was then evaporated to an oil. Upon addition of 
DCM (~400ml) a precipitate fomned. The precipitate was removed by filtration and the 
dissolved in MeOH/DCM (20/40mL), adsobed onto silica gel (25g) and chromatographed 
15 on silica gei with DCM-1 0% AcOH in MeOH to give the title compound (2.500g. 61 %). 

NI^R (400IWIHZ, CDCI3) 3.30 (4H ,t. J=5Hz), 3.86 (4H. t, J=5Hz). 7.91 (2H, d, J=8Hz) 
8.18 (1H, s). 

LCMS t=2.60 min [MH+] 253. 

b) S'Amino-S-inorpholino-benzoic acid 

20 3-Morpholino-5-nitro-benzolc acid (2.500g, 9.9mmol) was heated at 50PC and 

50.lb./sq.inch under a hydrogen atmosphere in MeOH (lOOmL) with raney-nickel (~0.5g) 
for 25 hours. The reaction mixture was then filtered through celite and evaporated. 
Trituation with ether/iso-hexane (10/40ml) gave the title compound (1 .500g,77%). 
^H NMR (400MHz. CIXI3) 3.12 (4H, t. J=8Hz), 3.82 (4H, t. J=8Hz), 6.55 (1H. s). 6.91 (1H, 

25 s), 6.97 (1H. s). 

LC/MS t=1 .40 min [MH+] 223. 

c) 3-{2-[5-Chloro-2-(2,4-difIuoro-benzyloxy)-phenyll-5-methyl-pyrroI-l-yl}-5- 
inorpho!ino-4-yl-benzoic acid 



30 This compound was synthesised and purified in the same way as 3-{2-[5-chloro-2-(2,4-di- 
fluoro-benzyloxy)-phenyl]-5-methyl-pynrol-1yl}-5-chloro-benzoic acid using the appropriate 

amine to give the title compound (120mg, 45%). 

^H NMR (400MHz, CDCI3) 2.20 (3H, s), 2.94 (4H. t. J=5Hz), 3.76 (4H. t, J=5Hz). 4,75 (2H, 
s). 6.13 (1H. d, J=3Hz), 6.23 (1H, d. J=3Hz). 6.58-6.67 (2H. m). 6.73-6.84 (2H. m), 6.96- 
35 7.05 (1 H. m). 7.09 (1 H, dd. J=2Hz, J=6Hz), 7.23 (1 H, d. J=2Hz). 7.29 (1 H. br s). 7.47 (1 H, 
brs). 

LC/MS t=3.70 min [MH+] 539. 
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Example 328: 3-l2-rS-Chloro-2-(4-fluoro-benzvloxv)-Dhenvn-S-inethvl-Dv iTol-1 -vft-5- 
moroholin-4-vl-benzoic<icid 



5 This compound was synthesised and purified In the same way as 3-{2-[5-chloro-2-(2,4-di- 

f!uoro-benzyloxy)-phenyl]-5-methyl-pynrol-1yl}-5-chIoro-benzoic acid using the appropriate 

amine to give the title compound (100mg, 38%). 

NMR (400MHz. CDCI3) 2.20 (3H. s), 2.91 (4H, t, J=5Hz), 3.75 (4H, t. J=5Hz) 6.13 (1H, 

d, J=3Hz), 6.30 (1H. d, J=3Hz), 6.58 (1H, d. J=8Hz), 6.64 (1H. brs). 6.93-7.10 (5H, m). 
10 7.22-7.32 (2H ,m), 7.46 (IH.br s). 

LC/MS t=3.70 min [iy/IH+1521 . 

Example 329; 3-f2-r5-Chloro-2-(benzv>oxvl-phenvn-5-ethvl-Pvrrol-1-v »-benzoic acid 
a) 1 •{5-Chloro-2-(benzyloxy)-phenyl]-hexane-1 ,4-dione 

1 5 A mixture of 5-chloro-2-benzyloxy-benzaldehyde (1 .003g, 4.07mmol), ethyl vinyl ketone 
(0.61ml), 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide (161mg) and triethylamine 
(0.85ml) was heated in ethanol (1.4ml) at reflux for 5 hours. Upon cooling, the mixture 
was diluted with EtOAc and washed sequentially with saturated NH4CI and saturated 
NaHCOa, dried (Na2S04) filtered and concentrated. The residue was purified by 

20 chromatography with iso-hexane containg a gradient of EtOAc (5-1 0%) to give the title 
compound (0.707g, 52%). 

'H NMR (400MHz, CDCI3) 1.06 (3H, t, J=7Hz), 2.47 (2H, q, J=7Hz), 2.75 (2H, t, J=7Hz), 
3.24 (2H, t, J=7Hz), 5.15 (2H, s), 6.95 (1H. d, J=9Hz). 7.20-7.50 (6H. m's excess). 7.67- 
7.75 (IH.m). 

25 b) 3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-ethyI-pyrrol-1 -yl}-benzoic acid ethyl ester 

1-[5-Chloro-2-(benzyloxy)-phenyl]-hexane-1 ,4-dione (306mg. 0.92mmol), ethyl-3- 
aminobenzoate (0.17ml, HOmmol) and pTSA (cat) were heated in toluene (9ml) at reflux 
for 24 hours. Upon cooling, the mixture was diluted with EtOAc and washed sequentially 
with 2M HCI and saturated NaHCOa, dried (Na2S04). filtered and concentrated. The 
30 residue was purified by chromatography with hexane containing a gradient of EtOAc (2- 
3%), as eluant, to give the title compound (233mg, 55%). 

'H NMR (400MHz, CDCI3) 1.15 (3H, t. J=8Hz), 1.30 (3H. t. J=8Hz). 2.47 (2H, t, J=8Hz), 
4.28 (2H. q. J=7Hz), 4.74 (2H, s), 6.16 (1H. d, J=3Hz). 6.34 (1H, d, J=3Hz), 6.53 (1H. d, 
J=9Hz). 6.98-7.10 (3H. m), 7.11-7.17 (1H, m), 7.20-7.33 (5H. m' excess). 7.76 (1H. s). 

35 7.91 (1H,d. J=8Hz). 

c) 3-{2-[5-Chloro-2-(beiizyloxy)-phenyl]-5-ethyl-pyrrol-1-yiH)enzoic acid 
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3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-ethyl-pyrrol-1-yl}-benzoic acid ethyl ester (233mg) 
was heated in EtOH (5ml) and 2M NaOH (2.5ml) at reflux for 2 hrs. The mixture was 
cooled to room temperature and diluted with EtOAc. washed with 2M HCI then dried 
5 (Na2S04), filtered and evaporated to give the title compound. 
LC/MS t=4.05 min [MH+] 432. 434; [MH-1 430, 432. 

Example 330: 3-l2-r5-Broino-2-fben2vloxv>-Dhenvn-S-ethvl-Pvrrol-1-vft-benzoic acid 
a) 1-[5-Bromo-2-(bensvloxy)-phenyll-hexane-1,4-dione 

10 A mixture of 5-bromo-2-benzyloxy-benzaldehyde (1 .059g, 3.64mmol), ethyl vinyl ketone 
(0.54ml), 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide (173mg) and triethylamine 
(0.76ml) was heated in ethanol (1 .2ml) at reflux for 5 hours. Upon cooling, the mixture 
was diluted with EtOAc and washed sequentially with saturated NH4CI and saturated 
NaHCOa, dried (NaaSO^ filtered and concentrated. The residue was purified by 

1 5 chromatography with iso-hexane containg a gradient of EtOAc (5-1 0%) to give the title 

compound (0.81 3g). ^ 

NMR (400MHz, CDCI3) 1.05 (3H, t, J=7Hz), 2.47 (2H, q, J=7Hz), 2.74 (2H. t, J=7Hz), 
3.24 (2H, t, J=7Hz), 5.14 (2H, s). 6.90 (1H, d, J=9Hz), 7.20-7.56 (6H, m's excess), 7.82- 
7.88 (1H, m). 

20 b) 3-{2-[5-Bromo-2-(benzyloxy)-phenyll-5-ethyl-pyrrol-1-yl>-bonzoic acid ethyl ester 

1-[5-Bromo-2-(benzyloxy)-phenyl]-hexane-1,4-dione (390mg, 1.04mmol), ethyl-3- 
aminobenzoate (0.19ml) and pTSA (cat) were heated in toluene (10.4ml) at reflux for 24 
hours. Upon cooling, the mixture was diluted with EtOAc and washed sequentially with 2M 
HCI and saturated NaHCOs, dried (Na2S04). filtered and concentrated. The residue was 
25 purified by chromatography with hexane containing a gradient of EtOAc (2-3%) as eluant, 
to give the title compound (294mg, 57%). 

NMR (400MHz, CDCI3) 1.15 (3H, t, J=7Hz). 1.31 (3H. t, J=7Hz), 2.47 (2H, q, J=7Hz), 
4.28 (2H. q, J=7Hz), 4.73 (2H, s). 6.16 (1H, d, J=3Hz), 6.34 (1H. d, J=3Hz), 6.48 (IN, d, 
J=9Hz), 7.00-7.07 (2H, m), 7.10-7.20 (2H. m). 7.22-7.33 (4H. m' excess). 7.38 (1H, s), 

30 7.76 (1H, s), 7.91 (1H, d. J=8Hz). 

c) 3-{2-[5-Bromo-2-(benzyioj^)-pheny l]-5-ethyl-py rrol-1 -y l}-benzoic acid 
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3-{2-[6-Bromo-2-(benzyIoxy)-phenyll-5-ethyl-pyrrol-1-ylhbenzoic acid ethyl ester (233mg) 
was heated in EtOH (6ml) and 2M r5aOH (3ml) at reflux for 2 hrs. The mixture was cooled 
to room temperature and diluted with EtOAc, washed with 2M HCI then dried (NaaSOA), 
filtered and evaporated to give the title compound. 
5 LC/MS t=4.08 min [MH+1 476. 478; [MH-] 474, 476. 

Example 331 : 3-l2-r5-Methvl-2-f 4-fluoro-benzvloxv^-phenvn-5-m6 thvl-Dvrrol-1 -vft-5- 

trifluoromethvi-benzoic acid 

a) 5-Methyl-2-(4-fluoro'-benzyloxy)-benzaldehyde 

10 5-Methyl-2-hydroxy-benzaldehyde (5.000g, 36.8mmol), K2CO3 (10.212g) and 4- 

fluorobenzyl bromide (4.81 mL, 38.61mmol) were heated at reflux in acetone (37mL) for 
1.75hrs. Upon cooling to room temperature, the residue was diluted with acetone, filtered 
and evaporated. The residue was dissolved in EtaO, washed with water, dried (Na2S04), 
filtered and evaporated to give the title compound. 

15 NMR (400MHz. CDCI3) 2.31 (3H, s). 5.12 (2H. s). 6.93 (1H. d. J-6.9Hz), 7.02-7.15 (2H. 
m), 7.34 (1H, dd, J=2Hz. J=9Hz). 7.37-7.45 (2H, m), 7.65 (1H, d, J=9Hz) 10.52 (1H, s). 

b) 1 -[5-MethyI-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1 ^ione 

A mixture of 5-methyl-2-(4-fluoro-benzyloxy)-benzaldehyde (4.960g. 20.34mmol). methyl 
vinyl ketone (2.54ml. 30.60mmol). 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide 

20 (837mg) and triethylamine (4.3ml) was heated in ethanol (7.0ml) at reflux for 5 hours. 
Upon cooling, the mixture was diluted with EtOAc and washed sequentially with saturated 
NH4CI and saturated NaHCOs, dried (Na2S04) filtered and concentrated. The residue was 
purified by chromatography with iso-hexane containg a gradient of EtOAc (2-15%) to give 
the title compound (2.1 08g, 35%). 

25 'H NMR (400MHz. CDCI3) 2.19 (3H, s), 2.30 (3H, s), 2.78 (2H. t, J=6Hz). 3.22 (2H, t. 
J=6Hz), 5.10 (2H, s), 6.89 (1H, d. J=9Hz). 7.05-7.13 (2H. m). 7.23 (1H. dd. J=2Hz. 
J=9Hz), 7.38-7.47 (2H, m). 7.53 (1H, d, J=2Hz). 

c) 3-{2-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl>-5- 

trifluoromethyl-benzoic acid metiiyl ester 

30 1-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyll-pentane-1 ,4-dlone (1 1 0mg), 3-amino-5- 

trifluoromethyl-benzoic acid methyl ester (96mg) and pTSA (cat) were heated in NMP at 
150°C in a microwave for 10 minutes. The mixture was diluted with EtOAc and washed 
sequentially with 2M HCI and saturated NaHCOa, dried (Na2S04), filtered and 
concentrated. The residue was purified on silica gel with iso-hexane containing EtOAc (3- 

35 6%) to give the title compound. 
LC/MS t=4.28 min, [MH*] 498. 

d) 3-<2-[5-Wlethy l-2-(4-fluoro-ben2yloxy)-phenyI]-5-niethy!-pyrrol-1 -yl}-5- 
trifluoromethyl-benzoic acid 
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3-{2-[54Vlethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyI-pyrrol-1-yl^5-t^^ 
benzoic acid methyl ester (76mg) was heated at UQfC In a miaowave In a mixture of 
EtOH (1.6mL) and 2M NaOH (0.8mL) for 3 minutes. The mixture was diluted with DCM 
5 and 2M HCI and filtered through a hydrophobic frit, fitted with a plug of Na2S04, and 
evaporated. The residue vras purified by MDAP to give the title compound (55mg). 
LC/MS t=4.19 min, [MH*] 484; [MHT 482. 

Example 332: 3-f2-r5-Methvl-2-f4-fluoro-benzvloxv)-Dhenvn- S-methvl-Pvrrol-1-vl>-6- 

10 difluoromethoxv-benzoic acid 

a) 3-{2-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyfl-5Hmethyl-pyrrol-1-yl}-6- 

difluoromethoxy-benzoic acid methyl ester 

1-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyll-pentane-1 ,4-dione (107mg), 4-amino-2- 

difluoromethoxy-benzolc acid methyl ester (76mg) and pTSA (cat) were heated in NMP 

1 5 (1 .5mL) at 1 50*0 in a microwave for 10 minutes. The mixture was diluted with Et20 and 

washed sequentially with 2M HCI and saturated NaHCOa, dried (Na2S04). filtered and 

concentrated. The residue was purified on silica gel vwth Iso-hexane containing EtOAc (5- 

10%) to give the title compound (70mg, 40%). 

LC/MS t=3.84 min, [MH*1 496. 
20 b) 3-{2H:5-iyi6thyl-2-(4-fluoro-benzyloxy)-phenyl]-6-methyl-pyrrol-1-yl)-6- 

difluoromethoxy-benzoic acid 





3-{2-<5-Methyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pynTol-1-yl}-6<lifluoromethoxy- 
25 benzoic acid methyl ester (70mg) was heated at 120*'C in a microwave In a mixture of 
EtOH (1.4mL) and 2M NaOH (0.7mL) for 3 minutes. The mixture was diluted with DCM 
and 2M HCI and filtered through a hydrophobic frit, fitted with a plug of Na2S04, and 
evaporated. The residue was purified by MDAP to give the title compound (47mg). 

NMR (400MHz, d6-DMS0) 2.06 (3H, s). 2.15 (3H, s), 4.75 (2H, s), 6.03 (1H. d. J=3Hz), 
30 6. 1 2 (1 H , d, J=3Hz). 6.72 (1 H, d. J=9Hz). 6.92-6.98 (2H. m), 6.98-7.38 (7H, m). 7.41 (1 H. 
d, J=2Hz). 13.11 (IH.br). 
LC/MS t=3.95 min. [MH*] 482; [MH] 480. 
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Exam Die 333: S-fa-TS-Methvl-a-f 4-fluoro-benzvloxv)-phenvn-5-me thvi-Pvrrol-1 -vR-5- 
f2-oxo-pvrrolidin-1-vH-benzoic acid 

a) 3-{2-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrroH-yl}-5-(2-oxo- 

pyrroiidin-1-yl)-benzoic acid metthyl ester 

5 1 -[5-iy4ethyl-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione (1 04mg), 3-amino-5-(2-oxo- 
pyrrolidin-1yl)-benzoic acid methyl ester (94mg) and pTSA (cat) were heated in NMP 
(1.5mL) at 150°C In a microwave for 10 minutes. The mixture was diluted with EtaO and 
washed sequentially with 2M HCI and saturated NaHCOg, dried (Na2S04), filtered and 
concentrated. The residue was purified on silica gel with iso-hexane containing EtOAc (20- 

10 50%) to give the title compound (81 mg, 45%). 
LC/MS t=3.68 min, [MH*] 513 

b) 3-{2-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5-(2-oxo- 
pyrrolidin-1-yl)-benzoic acid 




1 5 3-{2-[5-Methyl-2-(4-fluoro-benzyloxy)-phenylh5-methyl-pyrrol-1 -yl}-5-(2-oxo-pyniolidin-1 -yl)- 
benzolc acid methyl ester (SOmg) was heated at 120°C In a microwave in a mixture of 
EtOH (1.6mL) and 2M NaOH (O.SmL) for 3 minutes. The mixture was diluted with DCM 
and 2M HCI and filtered through a hydrophobic frit, fitted with a plug of Na2S04, and 
evaporated. The residue was purified by MDAP to give the title compound. 

20 LC/MS t=3.71 min, [MH*] 499; [MH] 497. 

Example 334; 3-(2-rS-Methvl-2-f 4-fluoro-ben2vloxvWph envn-5-methvl-Dvrrol-1 -vD-S- 
(2-oxo-piperidin-1 -vi)-benzoic acid 

a) 3-{2-[5-Methyl-2-(4-fIuoro-benzyIoxy)-phenyO-5-methy l-pyrrol-1 -yl}-5-(2-oxo- 

25 piperidin-1-yl)-benzoic acid methyl ester 

1-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione (107mg), 3-amino-5-(2-oxo- 
piperidin-1yl)-benzoic acid methyl ester (99mg) and pTSA (cat) were heated in NMP 
(1 .5mL) at 1 50°C in a microv\«ive for 10 minutes. The mixture was diluted with EtaO and 
washed sequentially with 2M HCI and saturated NaHCOa. dried (Na2S04), filtered and 
30 concentrated. The residue was purified on silica gel vwth iso-hexane containing EtOAc (20- 
60%) to give the title compound (SSmg, 46%). 
LC/MS t=3.63 min [MH*] 527 

b) 3-{2-[5-MethyI-2-(4-fluoro-benzyloxy)-phenyll-5-inethyl-pyrrol-1 -yl>-5-(2-oxo- 
piperidin-1-yl)-benzoic acid 
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3-{2-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl^5-(^^^ 
benzoic acid methyl ester (83mg) was lieated at MO°C In a microwave in a mixture of 
EtOH (1.6mL) and 2M NaOH (0.8mL) for 3 minutes. The mixture was diluted with DCM 
and 2M HCI and filtered through a hydrophobic frit, fitted with a plug of Na2S04, and 
evaporated. The residue was purified by MDAP to give the title compound (48mg). 
LC/MS t=3.67 min, [MH*1 613; \MH] 511. 

Example 335: 3-(2-r5-Methvl-2-(4-fluoro-b6nzvto xv^-phenvn-S-methvl-Dvrrol-1 -vl>-5- 
f 1 .1 -dioxo-1 /'-/sothlazolidln-2-vn-benzoic acid 

a) 3^2-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyQ-54nethyl-pyiTOl-1-yl}-5-(1,lKl 
1/"-/sothiazolidin-2-yl)-benzoic acid methyl ester 

1-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione (1 1 0mg). 3-amino-5-(1 ,1- 
dioxo-l/'-/sothlazolidin-2-yi)-benzoic acid methyl ester (99mg) and pTSA (cat) were heated 
in HMP (1.5mL) at ISCC In a microwave for 10 minutes. The mixture was diluted with 
EtaO and washed sequentially with 2M HCI and saturated NaHCOa, dried (NazSOA), 
filtered and concentrated. The residue was purified on silica gel with iso-hexane containing 
EtOAc (20-50%) to give the title compound (82mg, 41%). 
LC/MS t=3.63 min [ly/IH*] 549 

b) 3-{2-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyl]-5-niethyl-py rrol-1 -yl>-5-(1 ,1 -dioxo- 
l/'-«sothiazolidin-2-yl)-benzoic acid 





3-{2-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-ylh5-(1,1-dioxo-lA 
/sothiazolidln-2-yl)-benzoic acid methyl ester (72mg) was heated at 120''C in a microwave 
In a mixture of EtOH (1.6mL) and 2M NaOH (O.SmL) for 3 minutes. The mixture was 
diluted with DCM and 2M HCI and filtered through a hydrophobic frit, fitted with a plug of 
Na2S04, and evaporated. The residue was purified by MDAP to give the title compound 
(45mg). 

LC/MS t=3.68 min. [MH*] 535; [UH] 533. 



Example 336: 342-r5-Methvl-2-(4-fluoro-benzvlo: 
acetvlamino-benzolc acid 



thenvn-5-methvl-Pvrrol-1 -vl>-6- 
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a)3-^2-[5-Methyl-2K4-fluoro4)eiKyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-6-acetylamlno- 
benzoic acid methyl ester 

1-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyll-pentane-1,4-clione (1 lOmg), 2-acetylamino-5- 
amino-benzoic acid methyl ester (76mg) and pTSA (cat) were heated in NMP (1.5mL) at 
5 1 SO^C in a microwave for 10 minutes. The mixture was diluted with EtzO and washed 
sequentially with 2M HCI and saturated NaHCOa. dried (Na2S04). filtered and 
concentrated. The residue was purified on silica gel with iso-hexane containing EtOAc (12- 
20%) to give the title compound. 

LC/MS t=3.76 min [MH*] 487 
10 b) 3-{2-[5-Methyl-2-(4.fluoro-benzyloxy)-phenyl]-5-methyI-pyiTol-1 -yl}-6-acetyIamlno- 

benzoic acid 




3-{2-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyll-5-methyl-pym)l-1-yl}-6-acetylamino-benzorc 
1 5 acid methyl ester (82mg) s heated at 1 20*'C in a microwave in a mixture of EtOH (1 .6mL) 

and 2M NaOH (O.SmL) for 3 minutes. The mixture was diluted with DCM and 2M HCI and 

filtered through a hydrophobic frit, fitted with a plug of Na2S04, and evaporated. The 

residue was purified by MDAP to give the title compound (46mg). 

NMR (400MHz, d6-DMS0) 2.05 (3H. s). 2.12 (3H, s). 2.14 (3H, s). 4.78 (2H, s). 6.01 
20 (1 H, d, J=3Hz), 6.71 (1 H. d. J=8Hz), 6.90-6.98 (2H, m). 7.07-7.25 (6H, m), 7.56 (1 H, d. 

J=2Hz), 8.33 (1H, d. J=9Hz). 11.11 (1H, br). 

LC/MS t=3.62 min. [MH*1 431; [MHl 429. 

Fvflm ple 337: 3-f 2-r5-Methvl-2.f 4-fluoro-benzvlox vWphenvn-5-methvl-PVrrol-1 -vl}-5- 

25 amino-benzoic acid 

a) 3-{2-[5-iyiethyI-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl>-5-amlno- 

benzoic acid methyl ester 

1-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1,4-dione (608mg), 3.5-diamino- ^ 
benzoic acid methyl ester (387mg) and pTSA (cat) were heated in NMP (4mL) at ISCC in 
30 a miaowave for 1 0 minutes. The mixture was diluted with EtOAc and washed sequentially 
with 2M HCI and saturated NaHCOs, dried (Na2S04). filtered and concentrated. The 
residue was purified on silica gel with iso-hexane containing EtOAc (12-20%) to give the 
title compound (478mg, 50%). 

LC/MS t=3.63 min [MH*] 445 
35 b) 3-{2-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyil-5-methyl-pyrrol-1-yl}-5-amino- 

benzoic acid 
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3-{2-[5-Methyl-2-(4-fluoro4)enzyloxy)-phenyll-^methyl-pyrrol-1-yl}-5-amin 
methyl ester (82mg) was heated at 120°C in a microwave in a mixture of EtOH (1.6mL) 
and 2M NaOH (0.8mL) for 3 minutes. The mixture was diluted with DCM and 2M HCI and 
5 filtered through a hydrophobic frit, fitted with a plug of Na2S04, and evaporated. The 
residue was purified by MDAP to give the title compound, 

NMR {400MHz. d6-DMSO) 2.59 (3H. s), 2.65 (3H, s). 5.37 (2H, s). 6.53 (1H. d, J=3Hz), 
6.64 (1H. d. J=3Hz). 7.17 (1H. s). 7.26 (1H, d. J=9Hz), 7.39-7.50 (3H. m). 7.62-7.82 (5H. 
m). 

1 0 LC/MS t=3.62 min. [MH*] 431 ; [MHl 429. 

Example 338: 3-f 2-r5-Methvl-2.f4-fluoro-benzvloxv)-p henvn-5-methvl-Dvrrol-1 -vIVS- 
amino-6-methvt-benzoic acid 

a) 3-{2-£5-Methyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-5-amlno-6- 

1 5 methy l-benzoic acid methyl ester 

1-[6-Methyl-2-(4-fluoro-benzyloxy)-phenyll-pentane-1 ,4-dione (250mg). 3,5-diamino-2- 

methyl-benzoic acid methyl ester (163mg) and pTSA (cat) were heated in NMP (3.4mL) at 
ISO^C in a microwave for 10 minutes. The mixture was diluted with EtOAc and washed 
sequentially with 2M HCI and saturated NaHCOa, dried (Na2S04), filtered and 
20 concentrated. The residue was purified on silica gel with iso-hexane containing EtOAc (1 2- 
20%) to give the title compound (164mg, 43%). 
LC/MS t=3.67 min [MH*] 249 

b) 3-{2-[5-Methyl-2-(4-fluoro-benzyIoxy)-phenyl]-5-methyl-pyrrol-1-yI}-5-amlno-6- 
methyl-benzoic acid 




3-{2-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyll-5-methyl-pyn-ol-1-yl}-5-diamino-6-methyl- 
benzoic acid methyl ester (lOlmg) was heated at 120°C in a microwave in a mixture of 
EtOH (2.0mL) and 2M NaOH (I.OmL) for 3 minutes. The mixture was diluted with DCM 
and 2M HCI and filtered through a hydrophobic frit, fitted with a plug of Na2S04, and 
30 evaporated. The residue was purified by MDAP to give the title compound. 
LC/MS t=3.64 min, [MH*] 445; [MHl 443. 
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H5-Methyl-2-(4-fluoro-benzyloxy)-phenyll-pentane-1,4-dione. 5-amino-2-methyl-benzolc 
5 acid and pTSA (cat) were heated in NMP at 1 50°C in a microwave for 1 0 minutes. The 
mixture was diluted with EtOAc and washed sequentially with 2M HCI and water, dried 
(Na2S04), filtered and concentrated. The residue was purified by MDAP to give the title 
compound. 

LC/MS t=3.96 min [MH*1 430, [MH] 428 




1 -[5-Methyl-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione, 5-amino-2-fluoro-benzoic 
1 5 acid and pTSA (cat) were heated in NMP at 1 SO^C in a microwave for 1 0 minutes. The 
mixture was diluted with EtOAc and washed sequentially with 2M HCI and water, dried 
(Na2S04), filtered and concentrated. The residue was purified by MDAP to give the title 
compound. 

LC/MS t=3.95 min [MH*1 434, [MHl 432 




1-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyl]-pentane-1,4^lone, 5-amino-2-chloro-benzoic 
25 acid and pTSA (cat) were heated in NMP at 1 50'C in a microwave for 1 0 minutes. The 
mixture was diluted with EtOAc and washed sequentially with 2M HCI and water, dried 
(Na2S04), filtered and concentrated. The residue was purified by MDAP to give the title 
compound. 
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NMR (400MHz. CDCI3) 2.15 (3H, s), 2.25 (3H. s), 4.67 (2H. s). 6.13 (1H. d. J=3Hz), 
6.25 (1H. d. J=4Hz). 6.66 (1H, d, J=8Hz), 6.91-7.07 (6H. m), 7.11 (1H, m. J=2Hz). 7.23 
(1H.S). 7.63 (1H. d,J=2Hz). 
LC/MS t=4.14 min [MHl 450. [MHl 448 

Example 342-- 3-f 2-r5-Methvl-2-(4-f luorQ -benzvloxv)-phenvn-5-methvl-PvrroM -ylM 
naphthoic acid 





H5-Methyl-2-(4-fluoro-benzyloxy)-phenyll-pentane-1.4Klione, 3-amino-naphthalene-1^ 
carboxylic acid and pTSA (cat) were heated in mP at 150''C in a microwave for 10 
minutes. The mixture was diluted with EtOAc and washed sequentially with 2M HCI and 
water, dried (NaaSO*). filtered and concentrated. The residue was purified by MDAP to 
give the title compound. 
LCMS t=4.12 min [MH*] 466. [MHl 464 

Examole 343: 3-f 2-rS-Metbvl-2-<4-fluoro- benzvloxv^-phenvn-5-methvl-Pvrrol-1 -vl>-5- 
acetvlamino-benzoic acid 





1-[5-Methyl-2-(4-fluoro-benzyloxy)-phenyll-pentane-1,4-dione.3-acetylamlno-5-amino- 
benzoic acid and pTSA (cat) were heated in NMP at 150°C in a microwave for 10 minutes. 
The mixture was diluted with EtOAc and washed sequentially with 2M HCI and water, dried 
(Na2S04), filtered and concentrated. The residue was purified by MDAP to give the title 
compound. 

LC/MS t=3.61 min [MH*] 473. [MHI 471 

Example 344: 3-f2.rS-Chloro-2-(benzvlo xv^-Dhenvn-5-methvl-Pvrrol-1-vl>-5- 
trifluorcmethYl-benzoic acid 

a)3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl)-5-trifluoromethyl- 
benzoic acid metliyl ester 

1-[5-Chloro-2-benzyloxy)-phenyl]-pentane-1.4-dione (104mg), 3-amino-5-trifluoromethyl- 
benzoic acid methyl ester (85mg) and pTSA (cat) were heated in NMP (1.5mL) at 150''C in 
a microwave for 10 minutes. The mixture was diluted with EtzO and washed sequentially 
with 2M HCI and saturated NaHCOa. dried (Na2S04). filtered and concentrated. The 
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residue was purified on silica gel with iso-hexane containing EtOAc (5%) to give the title 

compound (70mg) 

LC/MS t=4.02 min. [MH*] 500, 502. 

b) 3-{245-Chloro-2-^benzyloxy)-phenyl]-5-methy l-pyrrol-1 -yl}-^4rifluorom 
benzoic acid 





3-^2-[5-Chloro-2-(benzyloxy)-phenyll-5-niethyl-pynrol-1-yl}-5-trifluoromet acid 
methyl ester (105mg) was heated at reflux in a mixture of EtOH (2.0mL) and 2M NaOH 
(1 .OmL) for 2.5 hours. The mixture was diluted with DCM and 2M HCI and filtered through 
a hydrophobic frit, fitted with a plug of Na2S04, and evaporated to give the title compound. 
LC/MS t=4.32 min. [MH*1 486, 488; [MH] 484. 486. 
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Example 345: 3-{2"[5-ChlorO"2-(benzvloxv)-phenvn-5-methvI-Pvrroi-1 >vl)-6- 
difluoromethoxv-benzoic acid 

a) 3<^2-[5-^hloro-2-(benzyioxy)-phenyl]-54nethyl-pyrrol-1-yl}-6-difluorometho^^ 
benzoic acid methyl ester 

1-[5-Chloro-2-benzyloxy)-phenyl]-pentane-1 ,4-dione (1 12mg), 5-amino-2-difluoromethoxy- 
benzoic acid methyl ester (126mg) and pTSA (cat) were heated in NMP (1.5mL) at 150°C 
in a microwave for 10 minutes. The mixture was diluted with EtaO and washed sequentially 
with 2M HCI and saturated NaHCOs, dried (Na2S04), filtered and concentrated. The 
residue was purified on silica gel with iso-hexane containing EtOAc (5-10%) to give the title 
compound (121mg) 
LC/MS t=4.1 1 min, [MH*] 498. 500 

b) 3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-^Hnethyl-pyrroi-1-yl}-6-difluoromethoxy- 
benzoic acid 





3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-6-difluoromethoxy-benzoicacid 
methyl ester (1 17mg) heated at reflux in a mixture of EtOH (3.0mL) and 2M NaOH 
(1 .5mL) for 2 hours. The mixture was diluted with EtOAc and washed with 2M HCI, dried 
(Na2S04), filtered and evaporated to give the title compound. 

^H NMR (400MHz, cf6-DMSO) 2.15 (3H, s), 4.71 (2H, s). 6.14 (1H, d, J=3Hz), 6.30 (1H. d. 
J=3Hz). 6.58 (1H, t. J=74Hz), 6.60 (1H, d, J=9Hz), 7.00-7.15 (5H. m), 7.21-7.34 (4H, m's 
excess), 7.65-7.69 (1H. m). 
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LC/MS t=3.75 min. [MH*] 484. 486; [MH] 482, 484. 



Example 346: 34 2-r5-Chloro-2-(benzvloxv^-Dhenvn-5-methvl -Pvrrol-1 -vIV-S-f 2-oxo- 
piperidin-l-vn-benzoic acid 

a) 3K2-[5-Chloro-2^benzyIoxy)-phenyr|-5-methyl-pyrrol-1-yl>-5-(2-oxo-piperidin-1-yl)- 
benzoic acid methyl ester 

1-[5-Chloro-2-benzyloxy)-phenyl]-pentane-1 ,4-dione (1 1 1mg), 3-amino-5-(2-oxo-piperidin- 
1-yl)-benzoic acid methyl ester (1 12mg) and pTSA (cat) were heated in NMP (1 .5mL) at 
ISO'C in a microwave for 10 minutes. The mixture was diluted with EtaO and washed 
sequentially with 2M HCI and saturated NaHCOa, dried (Na2S04), filtered and 
concentrated. The residue was purified on silica gel with iso-hexane containing EtOAc (30- 
80%) to give the title compound (149mg) 
LC/MS t=3.87 min, [MH*] 529, 531 

b) 3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-niethyi-py rroi-1 -yl}-S-(2-oxo-piperidin-1 -y I)- 
benzoic acid 





3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pyn-ol-1-yl}-5-(2-oxo-piperidin-1-yl)-benzoic 
acid methyl ester (144mg) was heated at reflux in a mixture of EtOH (3.0mL) and 2M 
NaOH (1 .5mL) for 2 hours. The mixture was diluted with DCM and 2M HCI and filtered 
through a hydrophobic frit, fitted with a plug of Na2S04. and evaporated to give the title 
compound (134mg). 

LC/MS t=3.55 min, [MH*] 515, 517; [MH1513, 515. 

Example 347: 3-f2-^5-Chloro-2■fbenzvloxvV^ahe^vn ■S-mathvl-PVlTol-1-viV^ 
acetvlamino-benzoic acid 

a) 3-{2-[5-Chloro-2-(benzyloxy)-phenyil-5-methyl-pyrrol-1-yi>-6-acetylamino-benzoic 
acid methyl ester 

1-[5-Chloro-2-benzyloxy)-phenyl]-pentane-1 ,4-dione (111mg), 2-acetylamino-5-amino- 
benzolc acid methyl ester (97mg) and pTSA (cat) were heated in NMP (1.5mL) at 150°C in 
a microwave for 10 minutes. The mixture was diluted with EtaO and washed sequentially 
with 2M HCI and saturated NaHCOa, dried (Na2S04), filtered and concentrated. The 
residue was purified on silica gel with iso-hexane containing EtOAc (5-30%) to give the title 
compound (1 24mg) 
LC/MS t=4.03 min, [MH*] 489, 491 

b) 3-{2-[5-Chloro-2-(benzyloxy)-phenyri-5-methyl-pyrrol-1-yl}-6-acetyiamlno-benzoic 
acid 
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3-{2-[5-Chloro-2Kbenzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-6-acetylamino4)^^ 

methyl ester (148mg) heated at 120*^0 in a microwave in a mixture of EtOH (3.0mL) and 

ZhA NaOH (I.OmL) for 3 minutes. The mixture was diluted with DCM and 2M HCI and 

5 filtered through a hydrophobic frit, fitted with a plug of Na2S04, and evaporated. The 
residue was purified by MDAP to give the title compound (46mg). 

NMR (400MHz. d6-DMSO) 2.13 (3H, s), 2.24 (3H, s). 4.76 (2H, s), 6.12 (1H. d. 
J=3Hz). 6.29 (1H, d. J=4Hz), 6.59 (1H. d. J=9Hz). 7.02-7.12 (3H. m), 7.16 (1H, dd. J=3Hz. 
J=9Hz), 7.22-7.33 (5H. m's excess). 7.75 (1H, d. J=2Hz). 8.60 (1H. d. J=9Hz), 10.85 (1H, 

10 s). 

LC/MS t=4.16 min. [MH*] 475, 477; [MH] 473. 475. 

Example 348: 3-f 2-r5-Chloro-2-(benzvloxv)-Dhenvn-5-methvl- Dvrrol-1 -vl>-5-amino-6- 
methvl-benzoic acid 

1 5 a) 3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-inethyl-pyrrol-1 -yl}-5-amino-6-niethyl- 
benzoic acid methyl ester 

1-[5-Chloro-2-benzyloxy)-phenyll-pentane-1 ,4-dione (203mg), 3,5-diamino-2-methyl- 
benzoic acid methyl ester (154mg) and pTSA (cat) were heated in toluene (2.6mL) at 
reflux for 4hrs. The mixture was diluted with EtOAc and vwashed sequentially with saturated 
20 NH4CI and saturated NaHCOa, dried (Na2S04), filtered and concentrated. The residue was 
purified on silica gel with iso-hexane containing EtOAc (30-50%) to give the title compound 
(106mg) 

LC/MS t=3.94 min, [MH*] 461, 463 

b) 3-{2-[5-Chloro-2"(benzyloxy)-phenyl]-6-methyl-pyrrol-1 -yl}-5-amino-6-methyl- 
25 benzoic acid 





3-{2-[5-Chloro-2-(benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-5-amino-6-methyl-benzoicacid 
methyl ester (35mg) was heated at reflux in a mixture of EtOH (0.7mL) and 2M NaOH 
(0.35mL) for 2.5 hours. The mixture was diluted with EtOAc and washed with 2M HCI, 
30 dried (Na2S04), filtered and evaporated to give the title compound. 

^H NMR (400MHz. d6-DMSO) 2.04 (3H, s), 2.21 (3H. s). 4.95 (2H. s), 5.99 (1H, d. J=3Hz), 
6.20 (1H, d, J=3Hz), 6.55 (1H. d, J=2Hz), 6.68 (1H. d, J=2Hz). 6.87 (1H, d. J=9Hz). 7.02 
(1H, d, J=3Hz). 7.14 (1H, dd, J=3Hz. J=9Hz), 7.18-7.38 (5H, m). 
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Example 349: 342-r5-Chloro-2-(benzvloxv^-Phenv n-5-methvl-Pvrrol-1 -vn-6-fluoro- 
benzoic acid 




1-[5-Chloro-2-benzyloxy)-phenyl]-pentane-1 ,4-dione (lOOmg), 5-amino-2-fIuoro-benzoic 
acid and powdered 4A molecular sieves (30Qmg) were heated in toluene (0.2M solution) at 
reflux for 24hrs. The mixture was diluted with EtOAc filtered and evaporated. The residue 
was purified by MDAP, to give the title compound (54mg). 

NMR (400MHz, CDCI3) 2.14 (3H. s), 4.75 (2H, s), 6.13 (1H. dd. J=1Hz, J=3Hz). 6.29 
(1H, J=3Hz), 6.61 (1H, d, J=9Hz). 6.94-7.12 (5H, m). 7.23-7.34 (4H, m's excess), 7.64- 
7.70 (1H, m). 

LC/MS t=3.76 min. [MH*] 436, 438; [MHl 434 

Example 350: 3-f2-r5-Chloro-2-fbenzvloxv)-phen vn-S-inethvl-PvnpQl-1-^iV-5- 
acetvlamino-benzoic acid 





1-[5-Chloro-2-benzyloxy)-phenyll-pentane-1 ,4-dione (lOOmg), 3-acetylamino-5-amino- 
benzoic acid (60mg) and powdered 4A molecular sieves (300mg) were heated in toluene 
(0.2M solution) at reflux for 24hrs. The mixture was diluted with EtOAc filtered and 
evaporated. The residue was purified by MDAP, to give the title compound (77mg). 

NMR (400MHz. CDCI3) 2.12 (3H, s), 2.15 (3H. s), 4.75 (2H, s), 6.13 (1H, J=3Hz), 6.30 
(1H, J=3Hz), 6.58 (1H. d, J=9Hz), 6.94-7.13 (4H, m), 7.23-7.37 (4H, m's excess), 7.44 
(1H,s). 8.07 (IH.s). 

LC/MS t=3.46 min. [MH*] 475. 477; [MHl 473. 475. 

Example 351 : 342-fS-Chloro-2-(benzvloxvl-phenvn -S-methvl-Pvrrol-1 -vIVI -naptholc 
acid 





-242- 



wo 03/101959 



PCT/EP03/05790 



1 -[5-Chloro-2-benzyloxy)-phenyl]-pentane-1 .4-dione (1 OOmg), 3-amino-naphthalene-1 - 
carboxylic acid (71 mg) and powdered 4A molecular sieves (300mg) were heated in 
toluene (0.2M solution) at reflux for 24hrs. The mixture was diluted with EtOAc filtered and 
evaporated. The residue was purified by MDAP, to give the title compound (1 13mg). 

NMR (400MHz, CDCI3) 2.20 (3H, s), 4.65 (2H, s). 6.19 (1H, J=3Hz). 6.35 (1H, J=3Hz), 
6.47 (1H, d, J=9Hz). 6.88-6.96 (2H, m). 7.01 (1H, dd, J=2Hz, J=9Hz). 7.12-7.23 (3H. m). 
7.38 (1H, d. J=2Hz), 7.48-7.56 (1H, m). 7.60 (1H. d. J=1Hz). 7.61-7.70 (2H. m). 8.10 (1H. 
d, J=2Hz), 9.03 (1 H, d. J=9Hz). 
LC/MS t=4.20 min, [MH^ 468, 470; [MH] 466, 468. 

Example 352: 3-f 2-r5-Chloro-2"( benzvloxv^phenvn-S-methvl-pvrroM -vl>-4-fluorO" 
benzoic acid 




1 -[5-Chloro-2-benzyloxy)-phenyl]-pentane-1 ,4-dione (1 OOmg), 3-amino-4-fluoro-benzojc 
15 acid (60mg) and powdered 4A molecular sieves (300mg) were heated in toluene (0.2M 

solution) at reflux for 24hrs. The mixture was diluted with EtOAc filtered and evaporated. 

The residue was purified by MDAP, to give the title compound (63mg). 

NMR (400MHz, CDCI3) 2.11 (3H, s), 4.84 (2H, s), 6.16 (1H, dd, J=1Hz, J=3Hz). 6.34 

(1H, J=3Hz), 6.56 (1H, d, J=:9Hz), 7.02 (1H, dd, J=3Hz, J=9Hz), 7.04-7,15 (2H. m). 7.22 
20 (1H, d, J=2Hz), 7.23-7.32 (4H, m's excess). 7.81 (1H, dd, J=2Hz, J=7Hz). 7.98-8.04 (1H, 

m), 

LC/MS t=3.99 min, [MH*] 436. 438; [MHl 434, 436. 

Example 353: 34 2"r5-Chloro-2"(benzvloxv)-phenvn'^-methvl-pvrrol'>1 -vl>-6-methvl- 
25 benzoic acid 




1-[5-Chloro-2-(benzyloxy)-phenyll-pentane-1 ,4-dione (1 1 1mg), 5-amino-2-methyl-benzoic 
acid (61 mg) and pTSA (cat) were heated in NMP (4.5mL) at ISO^'C for 10 minutes. The 
mixture was diluted with Et20 wahed with 2M HCI, dried (Na2S04), filtered and evaporated. 
30 The residue was purified by MDAP, to give the title compound (89mg). 

NMR (400MHz, CDCI3) 2.15 (3H, s). 2.62 (3H, s). 4.77 (2H, s), 6.13 (1H, d, J=3Hz), 
6,30 (1H, J=3Hz), 6.57 (1H. d, J=9Hz), 7.00-7.13 (5H, m), 7.20-7.30 (4H, m's excess). 
7.77 (1H,m). 
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LC/MS t=4.04 min. [MH*] 432, 434; [MH] 430, 432. 

Example 354: 3-f 2-r2-(2-Chloro-4-fluoro-benzvloxv>-phenvn-5-methvl-Pvrrol-1 -v»-A/ 
f3.5-dimethvl-isoxazole-4-sulfonvl)-benzenamide 




Prepared in the same way as 3-{2-[2-(4-fluor(>benzyloxy)-phenyll-5-methyl-pyrrol-1-yl}-W- 

(3,5-dimethyl-isoxazole^ulfonyl)-benzenamide. 

LC/MS t=4.55 min, [MH*] 594, 596; [MH] 592, 594. 

10 Example 355: 3-f 2-r5-Chloro-2-f ben2vloxv)-phenvn-5-meth vl-Dvrrol-1 -vll-5-amino- 
benzoic acid 

a) 3-{2-[5-Chloro-2-(benzyloxy)-phenyll-5-methy l-py rrol-1 -yl}-5-amlno-benzoic acid 
methyl ester 

1-[5-Cliloro-2-benzyIoxy)-phenyl]-pentane-1.4-dione (824mg, 2.60mmol), 3,6-diamino- 
1 5 benzoic add methyl ester (550mg, 3.31 mmol) and pTSA (cat) were heated at reflux in 

toluene (10mL) for 2.5hrs. The mixture was allowed to stand ovemight, diluted with EtOAc, 
and washed sequentially with saturated NH4CI and saturated NaHCOa, dried (Na2S04), 
filtered and evaporated. The residue was purified by by chromatography on silica gel vwlh 
iso-hexane containing EtOAc (2-40%) as eluant, to give the title compound (946mg). 

20 LC/MS t=3.89 min. [MH*] 447, 449. 

b) 3-{2-[5-Chioro-2-(benzyloxy)-phenyll-5-methy l-py rroM -yl>-5-amino-benzoic acid 




3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-5-amino-benzoic acid methyl 

ester (67mg) was heated at reflux in a mixture of EtOH (1 .4mL) and 2M NaOH (0.7mL) for 
25 2.5 houre. The mixture was diluted with EtOAc and washed with 2M HCI, dried (Na2S04), 

filtered and e\^porated to give the title compound. 

NMR (400MHz, CDCI3) 2.59 (3H, s). 5.46 (2H, s). 6.56 (1H. d, J=3Hz), 6.78 (1H, d, 

J=3Hz), 7.18 (1H, s), 7.39-7.48 (2H, m), 7.53 (1H, d, J=2Hz). 7.68 (1H, dd. J=3Hz, 

J=9Hz), 7.71-7.90 (6H, m's excess). 
30 LC/MS t=3.73 min, [MH*] 433, 435; [MHl 431 . 433. 
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Fvamnle 356; 3-(2-rS-Chloro-2-(benzvloxv^-phenvn-S-methv»-Dvrrol-1-v»-5- 



methoxvcarbonvlamino-benzoic acid 





Methyl chloroformate was added dropwise to a solution of 3-{2-[5-chloro-2-(benzyloxy)- 
phenyl]-5-methyl-pyrrol-1-yl}-5-amino-benzoic acid and DMAP (cat) in DCM-pyridine (1:1 , 
2mL). The mixture was stin-ed at room temperature for 2.5hrs then allowed to stand to 6 
days then diluted with DCM and washed sequentially with 2M HCI and saturated NaHCOa, 
dried (Na2S04). filtered and concentrated. The residue was purified by MDAP to give the 
title compound. 

NMR (400MHz. CDCI3) 2.15 (3H, s), 3.76 (3H, s), 4.74 (2H. s). 6.12 (1H, d. H=3Hz). 
6.29 (1H. d. J=3Hz), 6.51 (1H. br), 6.68 (1H. d. J=»9Hz), 6.70 (1H, s), 7.02-7.12 (3H, m), 
7.18-7.33 (5H, m's excess), 7.41 (1 H, s), 7.95 (1 H, s). 
LC/MS t=3.82 min [MH^ 491 . 493; [MHl 489, 491 . 
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Example 357: 3-f 2-r5-Chloro-2-f benzvio: 
benzoic acid 





1-[5-Chloro-2-benzyloxy)-phenyll-pentane-1,4-dione (103mg, 0.33mmol), 2-hydroxy-5- 
amino-benzoic acid (66mg. 0.43mmol) and pTSA (cat) were heated in NMP (I.SmL) at 
150''C in a microwave for 1 0 minutes. The mixture was diluted with EtaO and washed with 
2M HCI, dried (Na2S04), filtered and concentrated. The residue was purified on silica gel 
with iso-hexane containing EtOAc (50%) to give the title compound (56mg) 
^H NMR (400MHz, CDCI3) 2.09 (3H. br s). 4.78 (2H. br s). 6.1 0 (br s), 6.27 (1 H. br d. 
J=2Hz), 6.57 (1H, br d. J=9Hz). 6.79 (1H. br s), 6.93-7.13 (4H, m). 7.16-7.33 (4H. m's 
excess), 7.55 (1 H, br s). 

LC/MS t=4.59 min, [MH*1 434, 436; [MHl 432. 434 

t 

Example 358: 6-r2-f5-Chloro-2-f benzvloxv\-Diienv n-5-methvl-Pvrrol-1 -vIM W-indole-4- 
carboxvlic acid 

a) 6-{2-[5-Chloro-2-(benzyloxy)-phenyri-5-methyl-pyrroi-1-yl>-1W-indoIe-4-carboxylic 
acid methyl ester 
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1-[5-chloro-2-benzyloxy)-phenyl]-pentane-1 .4-clione. 6-amino-1 W-indole-4-carboxylic acid 
methyl ester (prepared from 3,5-dinitro-o-toluic acid methyl ester using the Batcho- 
Lelmgruber method as described by Wender et al, Proceedings of the National Academy 

5 of Sciences of USA, 1 986, 83 (1 2), 4214-421 8) (1 equivalent) and pTSA (cat) were heated 
in NMP (1 .5mL) at ISCC in a microwave for 10 minutes. The mixture was diluted with 
EtOAc and washed sequentially with 2M HCI and saturated NaHCOa, dried (Na2S04), 
filtered and concentrated. The residue was purified on silica gel with iso-hexane containing 
EtOAc (10-20%) to give the title compound. 

10 LC/MS t=4.02 min. [MH*1 471 , 473; [MHl 469. 471 . 

b) 6-{2-[5-Chloro-2-(benzyloxy)-phenyll-5-methyl-pyrrol-1 -y H-lndole-4-carboxyHc 

acid 




6-{2-[5-Chloro-2-(benzyloxy)-phenyll-5-methyl-pyn-ol-1 -yl^1 H-indole-4-carboxylic acid 
15 methyl ester, was heated at 100°C in a microwave in a mixture of EtOH (2mL) and 2M 

NaOH (ImL) for 2 minutes. The mixture was diluted with 2M HCI, and the resultant 

precipitate was collected by filtration to give the title compound. 

LC/MS t=3.77 min. [MH*] 457. 459; [MHl 455, 457. 

NMR (400MHz, d6-DMSO) 2.05 (3H. s). 4.89 (2H. s), 6.05 (1H, d. J=3Hz), 6.24 (1H, d. 
20 J=3Hz), 6.93-6.99 (1 H. m), 7.06-7.15 (4H, m's excess), 7.22-7.29 (3H, m's excess), 7.36 

(1H, s), 7.45 (1H, d. J=2Hz). 7.53 (1H, d, J=3Hz). 11.41 (1H. s), 12.59 (1H, s). 

Example 359: 3-f2-rS^hloro-2-<benzvloxvW Dhenvn-5-methvl-Dvrrol-1-vl>-5- 

methanesulfonvlamin o-benzoicacid 
25 a) 3-{2-[5-Chloro-2-(benzyloxy)-phenyll-5-methyl-pyrroM-yl>-5- 

methanesulfonylamlno-benzoic acid methyi ester 

Methanesulfonyl chloride (0.1 mL, 1.29mmol) was added dropwise to a solution of 3-{2-[5- 
chloro-2-(benzyloxy)-phenyll-5-methyl-pyrrol-1-yl^5-amino-benzoic acid methyl ester 
(104mg. 0.23mmol) and DMAP (cat in DCM-pyridine (1:1, 2mL). The mixture was stined at 
30 room temperature for 2.5hrs then allowed to stand to 6 days then diluted wrth DCM and 
washed sequentially with 2M HCI and saturated NaHCOa, dried (Na2S04), filtered and 
concentrated. The residue was purified on silica gel with iso-hexane containing EtOAc (20- 
30%) to give the title compound (99mg, 81%). 
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LC/MS t=3.63 min [MH*! 445 

b) 3-{2-[5-Chloro-2-(benzyloxy)-pheny l]-5-methy l-pyrroM -yl}-5- 
methanesulfonylamino-benzoic acid 





3-{245-Chloro-2-(benzyloxy)-phenyl]-5-memyl-pyrrol-1-yl}-5-methanesulfonylam 
benzoic acid methyl ester (99mg) was heated at 100*'C In a mixture of EtOH (3mL) and 2M 
NaOH (1mL) in a microwave for 2 minutes. The mixture was diluted with DCM and 2M HCI 
and filtered through a hydrophobic frit, fitted with a plug of Na2S04, and evaporated to give 

the title compound (90mg). 

NMR (400MHz. CDCI3) 2.19 (3H. s), 2.68 (3H, s), 4.79 (2H. s). 6.15 (1H. d, H=3Hz). 
6.33 (1H, d, J=3Hz), 6.62 (1H, d, J=9Hz). 6.70 (1H, s). 7.01-7.16 (4H. m). 7.23 (1H, d. 
J=2Hz), 7.25-7.34 (2H. m's excess), 7.60 (1H, s), 7.70 (1H, d. J=5Hz). 
LC/MS t=3.73 min [MH*1 511. 513; [MHl 509. 511. 

Example 360: 3-f 2-rS-Ch>bro-2-f benzvloxvWDhenvn -S-methvl-Pvrrol-1 -vlV-S-(2-oxo- 
pyrrolidin-l-vn-benzoic acid 

a) 3-{2-I5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-5-(2-oxo-pyrrolldin-1 - 
yl)-benzoic acid methyl ester 

1 -[5-Chloro-2-(benzyloxy)-phenyl]-pentane-1 ,4-dione (1 14mg), 3-amino-5-(2-oxo- 
pyrrolldln-1yl)-benzoic acid methyl ester (103mg) and pTSA (cat) were heated In NMP 
(1 .5mL) at 1 50^*0 In a microwave for 10 minutes. The mixture was diluted with Et20 and 
washed sequentially with 2M HCI and saturated NaHCOa, dried (Na2S04). filtered and 
concentrated. The residue was purified on silica gel with Iso-hexane containing EtOAc (30- 
50%) to give the title compound (lOSmg, 65%). 
LCMS t=3.96 min, [MH*] 515, 517. 

b) 3-{2-[5-Chloro-2-(benzyloxy)-phenyil-5-methyl-pyrrol-1-yl}-5-(2-oxo-pyrrolidin-1- 
yl)-benzoic acid 





3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pyn-ol-1-ylK5-(2-oxo-pyrrolldln-1-yl)-benzoic 
acid methyl ester (108mg) was heated at reflux in a mixture of EtOH (2mL) and 2M NaOH 
(ImL) for 1.5 hours. The mixture was diluted with DCM and 2M HCI and filtered through a 
hydrophobic frit, fitted with a plug of NajSOA, and evaporated to give the title compound. 
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NMR (400MHz, d6-DMSO) 1.94-2.04 (2H, m). 2.44-2.55 (2H, m's excess). 3.55-3.65 
(2H, m), 4.81 (2H, s), 6.08 (1H, dd. J=0.5Hz. J=3Hz). 6.24 (1H, d. J=3Hz). 6.85 (1H. d. 
J=9Hz). 7.05-7.12 (2H. m). 7.16-7.34 (6H. m). 7.56 (1H. t, J=2Hz). 8.20 (1H. t, J=1Hz). 

13.00 (1H, brs). 
5 LC/MS t=3.78 min. [MH*] 501 . 503; [MHT 499. 501 . 



10 



15 



20 



25 



30 



35 



Example 361 : 342-r5-Chloro-2-(benzvloxvl-Dhenv n-S-methvi-pvrrol-1 -vR-5-(1 .1- 
dioxo-1 f^-/sothiazolidin- 2..vn-benzoic acid 

a) 3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl>-5-(1,1-dioxo-l/'- 
/sothIazolidin-2-yl)-benzoic acid metiiyl ester 

1 -[5-Chloro-2-(benzyloxy)-phenyll-pentane-1 .4-dione (1 1 0mg). 3-amino-5-(1 , 1 -dloxo-1 
/sothiazolidin-2-yl)-benzoic acid methyl ester (132mg) and pTSA (cat) were heated in NMP 
(1.5mL) at 150°C in a microwave for 30 minutes. The mixture was diluted with EtaO and 
washed sequentially with 2M HCI and saturated NaHCOa, dried (NaaSOA), filtered and 
concentrated. The residue vras purified on silica gel with iso-hexane containing EtOAc (30- 
50%) to give the title compound (1 13mg). 
LC/MS t=3.93 min [MH^ 551, 553. 

b) 3-{2-[5-Chloro-2-(benzyloxy)-phenyll-5-methyl-pyrrol-1 -yl}-5-(1 ,1 -dioxo-l/^- 
/sothiazoiidin-2-yl)-benzoic acid 





3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-5-(1 , 1 -dioxo-1 /*-/sothiazolidin-2- 
yl)-benzoic acid methyl ester (1 12mg) was heated at reflux in a mixture of EtOH (2mL) and 
2M NaOH (ImL) for 1.5 hours. The mixture was diluted with DCM and 2M HCI and filtered 
through a hydrophobic frit, fitted with a plug of Na2S04, and evaporated to give the title 
compound. 

^H NMR (400MHz. d6-DMS0) 2.30-2.40 (2H. m), 3.48-3.59 (4H, m). 4.84 (2H, s), 6.19 
(1H. d, J=3Hz). 6.24 (1H, d. J=3Hz). 6.85 (1H, d. J=9Hz), 7.06 (1H, t. J=2Hz). 7.08-7.35 
(8H, m), 7.68-7.72 (1 H. m). 
LC/MS t=3.73 min. [MHl 537, 539; [MHl 535, 537. 

Example 362: 3-(2-f 5-Chloro-2-(tetrahvdro-Pvran-4-vlme thoxvl-phenvn-5-methvl- 
pvrrol-1-v»-benzoic acid 

a) Toiuene-4-sulfonic acid tetrahydro-pyran-4-yl-methyl ester 

Tetrahydropyran-4-yl-carboxylic add (207mg, 1.59mmol) was dissolved in THF (3.2mL). 
1M borane-THF (3.2mL) was added and the mixture was stin-ed at room temperature for 6 
hours, after which time water was added. The mixture was extracted twice with EtOAc. 
The combined extracts were dried (Na2S04). filtered and concentrated. The residue was 
dissolved in DCM-pyridine (1:1, 3.2mL). Tosyl chloride (327mg, 1.71mmol) was added to 

-248- 



wo 03/101959 



PCT/EP03/05790 



this solution. Stirring was continued ovemiglit, after which time the mixture was diluted with 
DCM and washed sequentially with 2M HCI and saturated NaHCOa, dried (NaaSOA), 
filtered and concentrated. The residue was purified on silica gel with iso-hexane containing 
EtOAc (20%), as eluant, to give the title compound (66mg). 
5 Rf 0.49 (50% EtOAc in iso-hexane). 

NMR (400MHz, CDCI3) 1.17 (2H. m's excess), 1.51-1.66 (2H, m's excess), 1.86-2.01 
(1H, m). 2.47 (3H, s), 3.34 (2H. t, J=12Hz). 3.86 (2H, d. J=6Hz). 3.95-4.00 (2H, m), 7.35 
(2H, d. J=8Hz). 7.78 (2H. d. J=8Hz). 

10 b) 3-{2-[5-Chloro-2-(tetrahydro-pyran-4-ylmethoxy)-phenyl]-5-methyl-pyrrol-1 -yl}- 
benzoic acid ethyl ester 

3-{2-l5-Chloro-2-(hydroxy)-phenyl]-5-methyl-pyn'ol-1-yl}-benzoic acid ethyl ester (27mg) 
was heated in DMF at 60°C with potassium cariwnate (25mg) and toluene-4-sulfonic add 
tetrahydro-pyran-4-yl-methyl ester (21 mg) for 24 hours. The mixture was then diluted with 
1 5 Et20 and water. The organic phase was separated, dried (Na2S04), filtered and 
concentrated to give the title compound (27mg). 
LC/MS t=3.98 min [MH*] 454, 456. 

c) 3-{2-[5-Chloro-2-(tetrahydro-pyran-4-ylinethoxy)-phenyl]-S-methyl-pyrrol-1 -yl>- 
benzoic acid 




3-{2-I5-Chloro-2-(tetrahydro-pyran-4-ylmethoxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoicacld 
ethyl ester (27mg) was heated at reflux in a mixture of EtOH (0.6mL) and 2M NaOH 
(0.3mL) for 1 .5 hours. The mixture was diluted with EtOAc and washed with 2M HCI, dried 
(Na2S04), filtered and evaporated. The residue was purified by MDAP to give the title 
25 compound (1 3mg). 

LC/MS t=3.72 min [MH*] 426. 428; [MHl 424, 426. 

Example 363: 3-|2-r5-Chloro-2-ftetrahvdro-furan-3-vlmethoxv)-Dhen vn-5-methvi- 

pvrrol-1-vlV-benzoic acid 
30 a) 3-{2-[5-Cliloro-2-<tetrahydro-f uran-3-ylmethoxy)-phenyl]-5-methyl-pyrrol-1 -yl>- 

benzoic acid ethyl ester 

3-{2-[5-Chloro-2-(hydroxy)-phenyll-5-methyl-pyrrol-1-yl}-benzoic acid ethyl ester (195mg) 
was heated in DMF (1.2mL) at 60''C with potassium cariaonate (166mg) and 
tetrahydrofurfuryl bromide (172mg) for 24 hours. Further tetrahydrofurfuryl bromide 
35 (0.400g) was added and heating continued for 20 hours. The mixture was then diluted with 
Et20 and water. The organic phase was separated, dried (Na2S04), filtered and 
concentrated to give the title compound. 
LC/MS t=3.95 min [MH*] 440, 442. 
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b)3K2-[5-Chloro-2Ktetrahydro-furan-3-ylmethoxy)-phenyll-54nethyl-pyrrol-1-yl}- 



benzoic 





3-{2-(5-Chloro-2-(tetrahydro-furan-3-ylmethoxy)-phenyO-5HTiethyl-pyiTol-1-y^ 
ethyl ester (1 10mg) was heated at reflux in a mixture of EtOH (2mL) and 2M NaOH (1mL) 
for 2 houre. The mixture was diluted with EtOAc and washed with 2M HCI. dried (Na2S04), 
filtered and evaporated. The residue was purified by MDAP to give the title compound. 
LCMS t=3.68 min [MH*! 412. 414; [MHl 410, 412. 

Example 364: 3-l2-rS-Bromo-2-<S-methvl-isoxazol-3-vl-me thoxv^Dhenvn-5Hnethvl- 
pvrrol-1-vl>-benzoic acid 

a) 3-{2-[5-Bromo-2-(5-methyl-isoxazol-3-yI-methoxy)-phenyll-S-methyl-pyrrol-1-yl>- 
benzoic acid ethyl ester 

3-{2-[5-Bromo-2-(hydroxy)^^henyl]-5-methyl-pyr^ol-1-yl^benzoic add ethyl ester (O.Smmol) 
was heated in DMF (I.SmL) at 60*C with potassium carbonate (64mg), 3-(chloromethyl)-5- 
methyl Isoxazole (45mg) and sodium iodide (cat) for 5.5 hours. The mixture was then 
diluted with Et20 and water. The organic phase was separated, dried (Na2S04), filtered 
and concentrated. The residue was chromatographed on silica gel with iso-hexane 
containing EtOAc (10%), as eluant, to give the title compound. 
LC/MS t=4.01 min [MH*] 495, 497. 

b) 3-{2-[5-bromo-2-(5-methyl-lsoxazol-3-yl-methoxy)-phenyl]-5-methyl-pyrrol-1-yl>- 
benzoic acid 





3-{2-[5-Bromo-2-(5-methyl-isoxazol-3-yl-methoxy)-phenyl]-5-methyl-pyrrol-1-yl>benzoic 
25 acid ethyl ester was heated, at 1 0CC in a microwave, in a mixture of EtOH and 2M NaOH 
for 2 minutes. The mixture was diluted with 2M HCI, and the resultant precipitate was 
collected by filtration to give the title compound. 
LC/MS t=3.77 min [MH*] 457, 459; [MH] 465, 467. 

30 Example 365: 4-f2-rS-Chloro-2-fbenzvloxv^-phenvn-5 -methvl-pvrrol-1-vl>-N-(1-phenYl- 
methanovn-benzenesulfonamlde. 
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1-[5-Chloro-2-benzyloxy)-phenyll-pentane-1.4-dione (252mg, 0.80mmol), sulfabenzamide 
(230mg) and pTSA (cat) were heated at reflux in toluene {8mL) for 4 hours. The mixture 
was diluted with EtOAc and washed with 2M HCI, dried (Na2S04), filtered and 
concentrated. The residue was purified on silica gel with iso-hexane containing EtOAc (3a 
80%) to give the title compound. 
LC/MS t=4.32 min. [MH*1 557. 559; [MHl 555. 557. 

Example 366: 4-f2-r5-Bromo-2-fbenzvlox^ 
methanovn-benzenesulfonamide. 





1-[5-Bromo-2-benzyloxy)-phenyll-pentane-1 ,4-dione (263mg. 0.73mmol). sulfabenzamide 
(210mg) and pTSA (cat) were heated at reflux in toluene (7.3mL) for 3.5 hours. The 
mixture was diluted with EtOAc and washed with 2M HCI. dried (Na2S04). filtered and 
concentrated. The residue was purified on silica gel with Iso-hexane containing EtOAc (30- 
80%) to give the title compound. 
LC/MS t=4.38 min, [MH*] 601 . 603; [MHl 599. 601 . 



Example 367; 4-f2-rS-Chloro-2-f benzvio] 
20 2-vlmethvn-benzamide. 



unhenvn-5-methvl-pvrrol-1-vl>-N-fpvrfdin- 





4-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pyrroH-yl}-benzoic acid (24mg) was 
dissolved in a mixture of MeCN (0.6mL) and DCM (0.2mL): EDC (15mg) and HOBt (11mg) 
were added and the mbcture stin-ed for 5 minutes before 2-(aminomethyl)pyridine (12.5^L) 
was added. The mixture was stinred overnight then diluted with EtOAc and washed 
sequentially with saturated NHjCI and saturated NaHCOs. dried (Na2S04), filtered and 
concentrated. The residue was purified on silica gel with EtOAc to give the title compound. 
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NMR (400MHz, CDCI3) 2.17 (3H. s), 4.70 (2H, s). 4.75 (2H. d. J=5Hz), 6.13 (1H. d. 
J=3Hz). 6.30 (1H. d, J=3Hz), 6.55 (1H. d, J=9Hz). 6.95-7.18 (5H. m). 7.16-7.47 (5H. m's 
excess), 7.55-7.80 (4H. m), 8.57 (1H, d, J5Hz). 
LC/MS t=3.79 min, [MH*] 508. 510. 




4-{2-[5-Chloro-2-(benzyloxy)-phenyll-5-methyI-pyrrol-1 -yl}-benzoic add (24mg) was 
10 dissolved in a mixture of MeCN (0.6mL) and DCM (0.2mL). EDC (1 5mg) and HOBt (1 1 mg) 
were added and the mixture stin-ed for 5 minutes before 3-(aminomethyl)pyridine (12.5nL) 
was added. The mixture was stinred overnight then diluted with EtOAc and washed 
sequentially with saturated NH4CI and saturated NaHCOg, dried (Na2S04), filtered and 
concentrated. The residue was purified by MDAP to give the title compound. 
15 LC/MS t=3.64 min. [MH*] 508, 51 0. [MH] 506, 508. 




20 4-{2-(5^hloro-2-(benzyloxy)-phenyll-5-methyl-pyn-ol-1 -yl}-benzoic acid (24mg) was 

dissolved In a mixture of MeCN (0.6mL) and DCM (0.2mL). EDC (15mg) and HOBt (llmg) 
were added and the mixture stinned for 5 minutes before 4-(aminomethyl)pyridine (12.5nL) 
was added. The mixture was stined overnight then diluted, with EtOAc and washed 
sequentially with saturated NH4CI and saturated NaHCOg, dried (Na2S04), filtered and 

25 concentrated. The residue was purified by MDAP to give the title compound. 
LC/MS t=3.51 min, [MH*] 508. 510. [MHl 506. 508. 

Fvam plft 370: 4-l2-rS-Chloro-2-f benzvloxv^-Dhe nvn-S-methvl-Pvrrol-1 -vR-N-(benzvn- 
benzamide. 
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4-{2-[5-Chloro-2-(benzyloxy)-phenyll-5-methyl-pyrrol-1 -yl}-benzolc acid (24mg) was 
dissolved in a mixture of MeCN (0.6mL) and DCM (0.2mL). EDC (15mg) and HOBt (1 1 mg) 
were added and tlie mixture stinred for 5 minutes before benzylamine (12.5^L) was added. 
5 The mixture was stirred ovemiglit then diluted with EtOAc and washed sequentially with 
saturated NH4CI and saturated NaHCOa, dried (Na2S04), filtered and concentrated. The 
residue was purified on silca gel with iso-hexane containing EtOAc (10-30%) to give the 
title compound. 

LC/MS t=4.07 min, [MH*1 507, 509. 

10 

Example 371 : 3-l2-r5-Chloro-2-(benzvloxv>-phenvn-5-meth vl-Dvrrol-1 -v»-N-f pvridin- 
2-vlmethvh-benzamide. 




3-{2-[5-Chloro-2-(benzyloxy)-phenyll-5-methyl-pynrol-1-yl}-benzoic acid (20mg) was 
1 5 dissolved in DCM (0.5mL). EDC (1 2mg) and HOBt (9mg) were added and the mixture 
stinred for 5 minutes before 2-(aminomethyl)pyridine (1 1 nL) was added. The mixture was 
stinBd overnight then diluted with EtOAc and washed sequentially with saturated NhUCi 
and saturated NaHCOs. dried (Na2S04), filtered and concentrated. The residue was 
purified on silica gel with EtOAc to give the title compound. 
20 LC/MS t=3.77 min. [MH*] 508, 51 0; [MHT 506, 508. 

Example 372: 3-f 2-r5-Chioro-2-f benzvloxv)-phenvn-5-methvl-Pvrrol -1 -vft-N-f pvridln- 
3-vlmethv»-benzamide. 




25 3-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzoic acid (20mg) was 
dissolved in DCM (0.5mL). EDC (12mg) and HOBt (9mg) were added and the mixture 
stinred for 5 minutes before 3-{aminomethyl)pyridine (11 nL) was added. The mixture was 
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Stirred overnight then diluted with EtOAc and washed sequentially with saturated NH4CI 
and saturated NaHCOa, dried {Na2S04), filtered and concentrated. The residue was 
purified on silica gel with EtOAc to give the title compound. 
LC/MS t=3.63 min, [MH*1 508, 510; [MHl 506, 508. 




3-{2-[5-Chloro-2-(benzyIoxy)-phenyl]-5-methyl-pyniol-1-yl}-benzoic acid (20mg) was 
1 0 dissolved in DCM (0.5mL). EDC (1 2mg) and HOBt (9mg) were added and the mixture 
stirred for 5 minutes before 4-(aminomethyl)pyridine (1 1 kiL) was added. The mixture was 
stirred overnight then diluted with EtOAc and washed sequentially with saturated NH4CI 
and saturated NaHCOa, dried (Na2S04), filtered and concentrated. The residue was 
purified on silica gel with EtOAc to give the title compound. 
1 5 LC/MS t=3.63 min, [MH*! 508, 51 0; [MHl 506. 508. 




20 3-{2-[5-Chloro-2-(benzyloxy)-phenylh5-methyl-pyn'ol-1-yl}-benzoic add (20mg) was 
dissolved in DCM (0.5mL). EDC (12mg) and HOBt (9mg) were added and the mixture 
stlnBd for 5 minutes before benzylamine (1 ImL) was added. The mixture was stirred 
overnight then diluted with EtOAc and washed sequentially with saturated NH4CI and 
saturated NaHCOs, dried (Na2S04), filtered and concentrated. The residue was purified on 

25 silica gel with EtOAc to give the title compound. 
LC/MS t=4.06 min, [MH*1 507, 509; [MHl 505. 507. 

Example 375: 4-l2-r5-aromo-2-<benzvloxv)-phenvn-5-methvf-Pvr rol-1-vl>- 
methvlsulfonvl benzene. 
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1-[5-Bromo-2-benzyIoxy)-phenyll-pentane-1 .4-dione (262mg), 4-(methylsulfonyl)aniline 
hydrochloride (198mg) and TEA (0.1 OmL) were heated at reflux in toluene (7 .8mL) for 24 
hours. The mixture was diluted with EtOAc and washed sequentially with 2M HCI and 
saturated NaHCOa. dried (NaaSO*). filtered and concentrated. The residue was purified on 
silica gel with iso-hexane containing EtOAc (10-30%) to give the title compound. 
LC/MS t=3.86 min, [MH*] 496, 498. 



Example 376: 3-f 2-rS-Bromo-2-(2.A-difluoro-b enzvlox^ 
6-methvl-benzoic acid 



i.Dhenvn-5-methvl-PViTol-1 -vl>- 





1-[5-Bromo-2-(2,4-difluoro-benzyloxy)-phenyl]-pentane-1 ,4-dione (1 14mg), 5-amino-2- 
methyl-benzoic acid (52mg) and pTSA (cat) were heated in NMP (1.5mL) at 150°C for 10 
minutes. The mixture was diluted with EtzO washed with 2M HCI, dried (Na2S04). filtered 
and evaporated. The residue was purified by MDAP, to give the title compound (79mg). 

NMR (400MHz. CDCI3) 2.15 (3H. s), 2.62 (3H, s), 4.75 (2H, s), 6.12 (1H, d. J=3Hz), 
6.28 (1H, Js3Hz), 6.56 (1H. d, J=9Hz). 6.72-6.82 (2H, m). 6.92-6.99 (1H. m), 7.01 (1H, 
dd, J=2Hz, J=8Hz). 7.12 (1H, d, J=8Hz), 7.22 (1H, dd, J=2Hz. J=9Hz). 7.38 (1H. d. 
J=3Hz), 7.74 (1H, d, J=2Hz). 
LC/MS t=4.11 min. [MH*1 512, 514; [MHl 510, 512 

Example 377:4-l2-rS-Chloro-2-<benzvloxv>-phenvn-5 -methvl-Pvrrol-1-vl>-benzene 
sulfonaniide 





o o 



1-[5-Chloro-2-benzyloxy)-phenyl]-pentane-1 ,4-dione (508mg, 1.61mmoO, sulfanilamide 
(336mg, 1 .95mmol) and pTSA (cat) were heated at relux in toluene (8mL) for 3.5 days. 
The mixture was diluted with EtOAc and washed sequentially with 2M HCI and saturated 
NaHCOa, dried (Na2S04), filtered and concentrated. The residue was purified on silica gel 
with Iso-hexane containing EtOAc (20-40%) to give the title compound. 
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LC/MS t=3.68 min, [MH*] 453, 455; [MHl 451 . 453. 



10 



15 



20 



25 



F»am pie 378: 3-<2-r5-Chloro-2-(benzvloxv^-Dhenvll-5-methv l-Dvrrol-1 -vi>-benzamide 

o 





1-[5-Chloro-2-benzyloxy)-phenyll-pentane-1,4-dione (303mg, 0.96mmol), 3- 
aminobenzamide (212mg, 1.56mmol) and pTSA (cat) wefB heated at relux in toluene 
(5mL) for 2.5 houre. The mixture was diluted with EtOAc and washed sequentially with 2M 
HCI and saturated NaHCOs, dried (Na2S04), filtered and concentrated. The residue was 
purified on silica gel with Iso-hexane containing EtOAc (30-50%) to give the title compound 
(293mg. 74%). 

LC/MS t=3.61 mIn, [MH*] 417. 419. 

Example 379: 3-(2-r5-Chloro-2-(benzvloxv)-phenvn-S-methvl-Dvrrol-1-vl^benzonitrile 




1-[5-Chloro-2-benzyloxy)-phenyll-pentane-1 ,4-dione (254mg, O.SOmmol), 3- 
aminobenzonitrile (212mg, 1.13mmol) and pTSA (cat) were heated at relux in toluene 
(4mL) for 2.5 hours. The mixture was diluted with EtOAc and washed sequentially with 2M 
HCI and saturated NaHCOa, dried (NaaSOA), filtered and concentrated. The residue was 
purified on silica gel with iso-hexane containing EtOAc (2-5%) to give the title compound 
(259mg, 81%). 

LC/MS t=3.98 min, [MH*] 399, 401. 

Example 380: 3-f 2-r5-Trifluoromethvl-2-<benzvtoxv)-phenvn- 5-methvl-Pvrrol-1 -vft-S- 
fluoro-benzoic acid 



F.C 





Procedure as for 3-{2-[5-trifluoromethyl-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pymol-1 
yl}-6-chloro-benzoic acid using the appropriate amine, to give the title compound. 
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NMR (400MHz, CDCI3) 2.14 (3H. s), 4.87 (2H. s). 6.13 (1H. d, J=3Hz), 6.34 (1H. d. 
J=3Hz). 6.76 (1H. d, J=8Hz). 6.98 (1H, t J=9Hz). 7.07-7.14 (3H, m), 7.22-7.41 (4H. m's 
excess), 7.50 (1H, s). 7.69 (1H. dd, J=6Hz. 3Hz). 
LC/MS t=4.01min[MH*]470. 



Example 381 : 3-(2-r5-Trifluoromethvl-2-f benzvio} 
acetvlamino-benzoic acid 



i-phenvn-S-methvl-Pvrrol-1 -vl>-5- 





Procedure as for 3-{2-l5-trifluoromethyl-2-(4'fluoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1- 
yl}-6-chloro-benzoic add using the appropriate amine, to give the title compound. 

NMR (400MHz, CDCI3) 2.11 (3H. s), 2.16 (3H. s). 4.87 (2H, s), 5.22 (1H, s). 6.13 (1H, 
d, J=3Hz). 6.35 (1H. d. J=3Hz). 6.73 (1H. d, J=8Hz). 7.06-7.13 (3H. m). 7.24-7.50 (7H. m). 
8.02 (1H, brs). 

LC/MS t=3.72min [MH*] 509. 

Example 382: 3-f 2-r5-Fluoro-2-(4-fluoro-benzvloxv)-ph envn-5-fnethv!-pvrrol-1 -vl>-5- 
amino-benzoic acid 

a) 3-{2-[5-fluoro-2-(4-FIuoro-benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl>-5-amino- 
benzoic acid methyl ester 

Procedure as for 3-{2-I5-fluoro-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pyn-ol-1-yl}-6- 
difluoromethoxy-benzoic acid methyl ester. 
LC/MS t=3.77 min [MH*] 449. 

b) 3-{2-[5-fluoro-2-(4-Fluoro-benzyloxy)-phenyll-5-methyl-pyrrol-1-yl)-5"amlno- 
benzolc acid 





Procedure as for 3-{2-[5-fluoro-2-(4-fluoro-benzyloxy)-phenyl]-5-methyl-pynrol-1-yl}-6- 
dtfluoromethoxy-benzolc acid using the appropriate amine. 

'H-NMR (400MHz. d6-DMS0) 2.09 (3H. s). 4.91 (2H. s). 6.04 (1H, d, J=3Hz). 6.27 (1H. d, 
J=3Hz). 6.60 (1H, s). 6.79 (1H. dd. J=3Hz. 9Hz), 6.85 (1H, s), 6.88-7.00 (2H. m). 7.15-7.24 
(3H, m), 7.26-7.33 (2H, m). 
LC/MS t=3.58 mIn (MH*1 435 
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3-{2-[5-Bromo-2-(2,4-difluoro-benzyloxy)-phenyll-5-me%lpyrrol-1-yl}-6-hydro^^^ 
5 acid methyl ester (21 7mg, 0.4mmol) was treated with anhydrous potassium carbonate 
(100mg, O.Smmol) and sodium chlorodifluoroacetate (100mg, 7mmol) in 
dimethyiformamide (4.5ml) at room temperature.The reaction mixture was then gradually 
heated to lOQOCand kept at lOQOC for 3 hours. The reaction mixture was cooled, filtered 
through cellte and thoroughly washed with DCM. The filtrate was washed with brine, dried 
10 (MgS04), filtered and evaporated. The residue was purified on a Water's sep-pack (1 Omg) 
with EtaO/iso-hexane, to give the intermediate ester, which was hydrolysed in the same 
way as 3-{2-I5-bromo-2-(2.4-difluoro-benzyloxy)-phenyl)]-5-methypynrol-1-yl}-6- 

difluoromethoxy-benzoic acid.(65mg, 27%). 

NMR (400MHz. CDCI3) 2.12 (3H, s), 4.73 (2H, s). 6.12 (1H. d, J=3Hz), 6.28 (1H, d, 
15 J=3Hz). 6.39-6.87 (4H, m). 6.99-7.15 (3H, m), 7.23-7.29 (1H. m excess), 7.38 (1H, d, 
J=2Hz), 7.67 (1 H, d, J=2Hz). 
LC/MS t=4.08 min [MH*1 566 




1-[5-Bromo-2-(2,4-difluoro-benzyloxy)-phenyl]-pentane-1,4-dione (100mg, 0.25mmol), 3- 
(1H-benzoimidazol-2-yl)-phenyIamine (63mg, 0.3mmol) {Brana et al, J. Met Chem., 1990, 
27(5). 1 177-80}, and p-toluenesulfonic acid (lOmg) were heated in toluene (1ml) at reflux 
25 for 1 9 hours. Upon cooling, the mixture was diluted with EtOAc (3ml) and washed with 2M 
HCI (2ml). saturated NaHCOa, dried (Na2S04), filtered and concentrated. The residue was 
purified by MDAP, to give the title compound (77mg, 53%). 
LC/MS t=4.04 min [MH*] 570/572. 

30 Example 385: 5-(3-f 2-r5-Bromo-2-(2.4-difluoro-benzvloxv)-Dhe nvn-5-methvl-Dvrrol-1 - 
Yi l-phenyiWI H-tetrazole 
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Preparation as for 2-(3-{2-[545romo-2-(2,4-clifluoro-benzyloxy)-phenyl]-5-rnethyl-pyrrol-1- 
yl}-phenyl)-1 W-benzoimidazole using the appropriate amine to give the title compound 
(80mg, 60%). 

NI\/IR (400IVIHZ, CDCI3) 2.20 (3H, s), 4.74 (2H, s), 6.14 (1H. d. J=2Hz), 6.31 (1H. d. 
Ja2Hz), 6.57 (1H, d, J=10Hz), 6.72 (2H, m), 7.01 (1H, t, J=8Hz), 7.11 (1H, txid. J=8Hz), 
7.22 (1H. dd. J=8Hz). 7.40 (2H. m). 7.73 (1H. bs), 7.99 (1H, bd, J=8Hz). 
LC/iy/IS t=4.38 min [MH*1 522/524. 



Example 386: 2-(3-l2-r5-Bromo-2-(2.4difluoro-benzvloxv)-phenvn-5-inethvl-Pvrrol-1 
vIV-DhenvD-S-inethvl-f 1 .3.41oxadiazole * 



15 





Preparation as for 2-(3-{2-[5-bromo-2-(2,4-difluoro-benzyloxy)-pheny)l-5-methyl-pym)l-1 
yl}-phenyl)-1W4)enzoimidazole using the appropriate amine (Hoefle et sJ, US4824843) 
(31mg.22%). 

LC/MS t= 3.99 min [MH*] 536/538. 



Example 387; 2-f4-f2-r5-Bromo-2-(2.4-difluoro-benzv!oxv)-phenvn-5-methvt-pvrrol 
1 vll-phenvn-1 .1 .1 .3.3.3-hexafluoro-propan-2-ol 



20 



25 





Preparation as for 2-(3-{2-[5-bromo-2-(2,4-dlfluoro-benzyloxy)-phenyll-5-methyl-pyn-ol-1 
yl}-phenyl)-1/^-benzolmidazole using the appropriate amine (6mg, 3%). 

NMR (400MHz, CDCI3) 2.20 (3H. s). 4.61 (2H. s), 6.13 (1H, d, J=3Hz). 6.33 (1H. d, 
J=4Hz). 6.55 (1H. d, J=8Hz). 6.76-6.86 (2H, m). 7.03-7.06 (2H, m), 7.08-7.16 (1H, m), 
7.22 (1H, dd, J=2. 8Hz). 7.30 (1H, d, J=2Hz).7.59 (2H. d. J=8Hz). 
LC/MS t= 4.26 min [MH*] 620/622. 



Example 388: 5-<4-f2-rS-Bromo-2-(2.4.6-trifluoro-benzvloxv)-phenvn-5-methvl-Pvrrol 
1-vft-benzv»-1H- tetrazole 
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Procedure as for 3-{2-I5-bromo-2-(benzyloxy)-phenyl]-5-methyl-pynrol-1-yl}-6-acetylanriino^ 
benzoic acid methyl ester using the appropriate amine (Kees et al, J. Med. Chem, 1992, 
35(5) , 944-53), however further purification was achieved using the MDAP. 
5 ^H-NMR (400MHz, CDCIa) 2.13 (3H, s), 4.34 (2H, s). 4.78 (2H, s), 6.06 (IH, d, J=3Hz). 
6.29 (IH, d, J=3Hz), 6.67 (2H. t, J=8Hz). 6.73 (IH, d, J=9Hz). 6.99 (2H, d. J=9Hz), 7.13 
(IH, d, J=2Hz), 7.17 (2H, d, J=9Hz). 7.22 (IH, dd, J=3Hz, 9Hz). 
LC/MS t=3.68 min [MH^ 554/556. 

10 Example 389: 5-(4-f 2-r5«BromO"2-f 2.4-difluoro-benzvloxv)-phenvn-5-inethvl-pvrrol-1 - 
vR-phenvh-1 H-imidazole 




Procedure as for 4-{2-[5-bromo-2-(2,4-difluoro-benzyloxy)-phenyl]-5-methyl-pyn-o!-1-yl}- 
benzamide using the appropriate amine to give title compound. 
15 LC/MS t=3.38 min [MH*] 519/521. 



Example 390: 1 -f 4-^24S-BromO"2-f2,4-dif luoro-benzvloxv)-phenvn-5-methvl"Pvrrol-1 - 
vl)"Phenvn-ethanone 




20 1 -[5-Bromo-2-(2,4-difluoro-benzyloxy)-phenyll-pentane-1 ,4-dione (0. 1 0g, 0.25mmol), 4- 
ethynyl-phenylamine (0.035g, O.Smmol) and p-TSA (0.009g, 0.05mmol) were refluxed in 
toluene (1 .5ml) for 18 hours under a nitrogen atmosphere. The solvent was removed in 
vacuo and the resultant residue purified by MDA to give the title compound. 
^H-NMR (400MHz. CDCI3) 2.17 (3H, s). 2.58 (3H. s), 4.70 (2H, s), 6.13 (IH. d, J=3Hz), 

25 6.30 (IH, d, J=3Hz). 6.56 (IH. d, J=9Hz), 6.75-6.83 (2H, m), 6.94 (IH. q, J=7Hz), 7.00- 
7.04 (2H, m). 7.23 (IH, dd, J=3Hz. 9Hz), 7,37 (IH. d, J=3Hz). 7.79-7.84 (2H, m). 
LC/MS t=4.08 min [MH*] 498/500. 
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Example 391: 4-f2-r2-fBen2vloxv)-phenvn-S-methvl-Dvrrol-1- vn-benzoicacid 

a) 4-{2-[2-(Benzyloxy)-phenyll-5-m©thyl-pyrrol-1-yl}-benzoic acid methyl ester 

1-[2-(benzyloxy)-phenyl]-pentane-1,4-dione (540mg), 4-amino-benzoic acid methyl ester 
(355mg) and pTSA (cat) were heated at reflux in toluene (20mL) for 5 hours. The mixture 
was diluted with EtOAc and washed sequentially with 2M HCI and saturated NaHCOa, 
dried (Na2S04), filtered and concentrated. The residue was purified on silica gel with iso- 
hexane containing EtOAc (3-5%) to give the title compound (684mg) 
Rf 0.61 (30% EtOAc In hexanes). 

b) 4-{2-[2-(Benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzoic acid 





3-{2-I2-(benzyloxy)-phenyl]-5-methyl-pynrol-1-yl}-benzoic add methyl ester (214mg) was 
heated in a reacli-vial at SS^C In a mixture of DMF (4.0mL) and 2M NaOH (2.0mL) for 24 
hours. The mixture was diluted with EtOAc and washed with 2M HCI, dried (Na2S04). 
filtered and evaporated. The residue was chromatographed on silica gel, with iso-hexane- 
EtOAc-AcOH (90:10:2 to 70:30:2) as eluant, to give the title compound (140mg). 
Rf 0.35 iso-hexane-EtOAc-AcOH (70:30:2) 
LC/MS t=3.57 min [MH*1 384. [MHl 382. 

Example 392: 4-(2-r5-Chloro-2-(benzvloxv)-phenvn-5-methvf-p vrrol-1 -vIVbenzoic 
acid 

a) 4-{2-[5-Chloro-2-(benzyloxy)-phenyll-5-methyl-'pyrrol-1-yl}-benzoic acid methyl 
ester 





30 



1-[5-Chloro-2-(benzyloxy)-phenyl]-pentane-1 ,4-dione (1.013g), 4-amino-benzolc add 
methyl ester (616mg) and pTSA (cat) were heated at reflux in toluene (34mL) ovemight. 
The mixture ^nbs diluted with EtOAc and washed sequentially with 2M HCI and saturated 
NaHCOs, dried (Na2S04). filtered and concentrated. The residue was purified on silica gel 
with iso-hexane containing EtOAc to give the title compound (815mg) 
Rf 0.74 (30% EtOAc in iso-hexane) 

b) 4-{2-[5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pyrroi-1-yl}4)enzoic acid 
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442-[5-Chloro-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1-yl}-benzoic acid methyl ester 
(152mg) was heated at reflux in a mixture of EtOH (S.OmL) and 2M NaOH (I.OmL) 
overnight. The mixture was diluted with EtOAc and washed with 2M HCI, dried (Na2S04), 
5 filtered and evaporated to give the title compound. 
LC/MS t=3.73 min. [MH*] 418; [MH] 416. 418. 

Example 393: 442-f5-Bromo-2-(benzvloxv)-phenvn-S-methvl-pvrrol-1-vft-benzoic 
acid 

10 a) 4-{2-[5-Bromo-2-(benzyloxy )-pheny q-S-methy l-py rroi-1 -y l}-benzoic acid methyl 
ester 

1-[5-Bromo-2-(benzyloxy)-phenyll-pentane-1.4-dione (1.020g), 4-amino-benzoic acid 
methyl ester (581 mg) and pTSA (cat) were heated at reflux in toluene (30mL) overnight. 
The mixture was diluted with EtOAc and washed sequentially with 2M HCI and saturated 

IS NaHCOa, dried (Na2S04), filtered and concentrated. The residue was purified on silica gel, 
with iso-hexane containing EtOAc (5%) as eluant, to give the title compound (757mg) 
NMR (400MHz. CDCI3) 2.15 (3H. s). 3.91 (3H, s), 4.68 (2H. s), 6.16 (1H. d. J=3H2). 
6.31 (IN. d, J=3Hz). 6.50 (1H, d, J=9Hz), 6.97-7.06 (4H, m), 7.19 (1H, dd, J=3Hz, J=9Hz), 
7.23-7.34 (3H. m's excess). 7.39 (1H. d. J=2Hz), 7.88 (2H. d, J=8Hz). 

20 b) 4-{2-[5-Bromo-2-(benzyloxy)-phenyl]-5-methyl-pyrrol-1 -yl}-benzoic acid 




4-{2-[5-Bromo-2-(benzyloxy)-phenyl]-5-methyl-pynroH-yl}-benzoic acid methyl ester 
(152mg) was heated at reflux in a mixture of EtOH (S.OmL) and 2M NaOH (1.5mL) for 3 
hours. The mixture was diluted with EtOAc and washed with 2M HCI, dried (Na2S04), 
25 filtered and evaporated to give the title compound. 
LC/MS t=4.01 min. [MH^ 462; [MHl 460. 

Example 394: 3-f 2-rS-Chloro-2-(2,4-difluoro-benzvloxv)-phenvn"5-methvl-pvrrol"1 -vIV 
A/-f1-(3.5-dimethvl"isoxazol-4-vn-methanovn"benzenesulfonamide 
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Prepared in the same way as 3-{2-[5-chloro-2-(2,4<llfluoro-ben2yIoxy)-phenyll-5-rnethyl- 
pynroi-1 -yl}-AA-[1 -phenyl-methanoyl]-benzenesulfonamide. 
LC/MS t=4.51 min, [MH*] 612, 614; [MH] 610. 612. 

5 

Microwave 

Emrys Optimiser and Smith Creator (300 Watt) supplied by Personal Chemistry. 

Mass Directed Airto-Purification System 

10 Hardware 

Waters 600 gradient pump 

Waters 2700 sample manager 

Waters Reagent manager 

Waters 996 photodiode array dectector 
1 5 Micromass ZQ mass spectrometer 

Gilson 202 fraction collector 

Gilson Aspec waste collector 

Software 

Micromass Masslynx version 3.5 
20 Column 

The column used Is a Supelcosil™ ABZ+PLUS, the dimensions of which are 21 .2mm x 

1 00mm. The stationary phase particle size is Spin. 

Solvents 

A : Aqueous solvent = Water + 0.1% Fonnic Acid 
25 B : Organic solvent = Acetonitrile + 0.1% Formic Acid 

Make up solvent = Methanol : Water 80:20 + 2mMol Ammonium Acetate 
Needle rinse solvent = Methanol : Water : Dimethylsulfoxide 80:10:10 
Methods 

There are five methods used depending on the analytical retention time of the compound 
30 of interest. They all have a IS-minute runtime, which comprises of a 10-minute gradient 

followed by a 5 minute column flush and re-equilibration step. 

MDP 1.5-2.2 = 0-20% B 

MDP 2.0-2.8 = 0-30% B 

MDP 2.5-3.0= 15-55% B 
35 MDP 2.8-4.0 = 30-85% B 
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MDP 3.8-5.5 = 50-99% B 
Flow rate 

All of the above methods have a flow rate of 20ml/mlns 

5 LCMS Systems 

Hardware 

Agilent 1 100 gradient pump 
Agilent 1 100 Autosampler 
Agilent 1100 PDA Dectector 
1 0 Agilent 1 1 00 Degasser 

Micromass ZQ mass spectrometer 

PL-ELS 1000 

Software 

Micromass Masslynx versions 3.5/4.0 
15 Column 

The column used is a Supelcosil™ ABZ+PLUS, the dimensions of which are 4.6mm x 

33mm. The stationary phase particle size is 3]im. 

Solvents 

A : Aqueous solvent = lOmMol Ammonium Acetate + 0.1% Formic Acid 
20 B : Organic solvent = 95 %Acetonitrile + 0.05% Formic Acid 
Method 

The generic method used has 5.5 minute runtime, which comprises of a 4.7-minute 
gradient (0-100% B) followed by a 0.6 minute column flush and 0.2 minute re-equilibration 
step. 
25 Flow rate 

The above method has a flow rate of 3ml/mins 

NMR 

Hardware 
30 Bruker 400MHz Ultrashield™ 
Bruker B-ACS60 Autosampler 
Bruker Advance 400 Console 
Software 

User interface - NMR Kiosk 
35 Controlling software - XWin NMR version 3.0 

ASSAYS FOR DETERMINING BIOLOGICAL ACTIVnY 

The compounds of fonnula (I) can be tested using the following assays to demonstrate their 
40 prostanoid antagonist or agonist activity in vitro and in vivo and their selectivity. The 
prostaglandin receptors investigated are DP, EPi, EP2, EP3, EP4, FP, IP and TP. 



264- 



wo 03/101959 



PCT/EP03/05790 



The ability of compounds to antagonise EPi & EP3 receptors may be demonstrated using 
a functional calcium mobilisation assay. Briefly, the antagonist properties of compounds 
are assessed by their ability to inhibit the mobilisation of intracellular calcium {[Ca^^]{) in 
response to activation of EPi or EP3 receptors by the natural agonist homione 
5 prostaglandin E2 (PGE2). Increasing concentrations of antagonist reduce the amount of 
calcium that a given concentration of PGE2 can mobilise. The net effect is to displace the 
PGE2 concentration-effect curve to higher concentrations of PGE2. The amount of calcium 
produced is assessed using a calcium-sensitive fluorescent dye such as Fluo-3, AM and a 
suitable instalment such as a Fluorimetric Imaging Plate Reader (FLIPR). Increasing 
1 0 amounts of [Ca^^]i produced by receptor activation Increase the amount of fluorescence 
produced by the dye and give rise to an increasing signal. The signal may be detected 
using the FLIPR instrument and the data generated may be analysed with suitable curve- 
fitting software. 

1 5 The human EPi or EP3 calcium mobilisation assay (hereafter refenred to as 'the calcium 
assay') utilises Chinese hamster ovary-K1 (CH0-K1) cells into which a stable vector 
containing either EPi or EP3 cDNA has previously been transfected. Cells are cultured in 
suitable flasks containing culture medium such as DMEM:F-12 supplemented with 10% v/v 
foetal calf serum, 2mM L-glutamine, 0.25mg/ml geneticin and lODg/ml puromycin. 

20 

For assay, cells are harvested using a proprietary reagent that dislodges cells such as 
Versene. Cells are re-suspended in a suitable quantity of fresh culture media for 
introduction into a 384-well plate. Following incubation for 24 hours at 37^C the culture 
media is replaced with a medium containing fluo-3 and the detergent pluronic acid, and a 
25 further incubation takes place. Concentrations of compounds are then added to the plate 
in order to construct concentration-effect curves. This may be performed on the FLIPR in 
order to assess the agonist properties of the compounds. Concentrations of PGE2 are 
then added to the plate in order to assess the antagonist properties of the compounds. 

30 The data so generated may be analysed by means of a computerised curve-fitting routine. 
The concentration of compound that elicits a half-maximal inhibition of the calcium 
mobilisation induced by PGE2 (pICso) may then be estimated. 

By application of this technique, compounds of the examples had an antagonist pICso 
35 value of between 7.0 and 9.5 at EPi receptors and plC50 value of < 6.0 at EP3 receptors. 
Prefenred compounds have an antagonist pICso value of greater than 8.0 at EPi receptors. 

No toxicological effects are indicated/expected when a compound (of the invention) is 
administered in the above mentioned dosage range. 

40 

The application of which this description and claims fomns part may be used as a basis for 
priority in respect of any subsequent application. The claims of such subsequent 
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application may be directed to any feature or combination of features described herein. 
They may take the form of product, composition, process, or use claims and may include, 
by way of example and without limitation the following claims: 
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CLAIMS 

1 . A compound of formula (I): 




wherein: 

A represents an optionally substituted aryl group, or an optionally substituted 5- or 6- 
membered heterocyclyl ring, or an optionally substituted bicyclic heterocyclyl group; 
10 represents CO2H, CN, CONR^R®, CH2CO2H, optionally substituted alkyi, optionally 
substituted alkenyl, optionally substituted SOaalkyl. S02NR^R^ NR^CONR^R^ COalkyl. 
2H-tetrazol-5-yl-methyl, optionally substituted bicyclic heterocycle or optionally substituted 
heterocyclyl; 

R^ and R^ independently represents hydrogen, halo, optionally substituted alkyI, 
15 optionally substituted alkoxy, CN, S02alkyl. SR^ NO2, optionally substituted aryl, CONR^R' 
or optionally substituted heteroaryl; 

R^ represents optionally substituted alkyI wherein 1 or 2 of the non-terminal carbon atoms 
may optionally be replaced by a group independently selected from NR^ O and SOn. 
wherein n Is 0, 1 or 2: or R"" may be optionally substituted CQ2-heterocyclyl, optionally 
20 substituted CQa-bicyclic heterocyclyl or optionally substituted CQ2-aryl; 
R"^ represents hydrogen or an optionally substituted alkyI; 
R^ represents hydrogen or an optionally substituted alkyI; 

R^ represents hydrogen or optionally substituted alkyI, optionally substituted heteroaryl, 
optionally substituted S02aryl, optionally substituted S02alkyl, optionally substituted 
25 S02heteroaryl, CN. optionally substituted CQ2aryl, optionally substituted CQ2heteroaryl or 
COR^; 

R^ represents hydrogen, optionally substituted alkyI, optionally substituted heteroaryl or 
optionally substituted aryl; 
R® represents hydrogen, CF3, or alkyI; 
30 R^ represents hydrogen, CF3 or alkyI; 

Q is independently selected from hydrogen and CH3; 

wherein when A is a 6-membered ring the R^ substituent and pynrole ring are attached to 
carbon atoms 1 ,2-. 1 ,3- or 1 ,4- relative to each other, and when A is a five-membered ring 



V 



267- 



wo 03/101959 



PCT/EP03/05790 



or bicyclic heterocyclyl group the substituent and pyrrole ring are attached to 
substitutable carbon atoms 1 ,2- or 1 .3- relative to each other; 
or a derivative thereof. 

5 2. A compound according to claim 1 wherein A is selected from phenyl, naphthyi, 
indolyl, pyridyl, pyridazinyl, pyrazinyl or pyrimidinyl. all of which may be optionally 
substituted. 

3. A compound according to claim 1 or daim 2 wherein represents CO2H, CN, 
10 CONR'*R^ optionally substituted CONR^SOzaryl, optionally substituted 

CONR^SOaheteroaryl, optionally substituted CONR^aryl, optionally substituted 
CONR^heteroaryl, CONR^SOzCi^alkyl, optionally substituted CONR^SOaheteroaryl, 
optionally substituted CONR^CQaaryl, optionally substituted CONR^CQaheteroaryl, 
optionally substituted Ci^alkyl, SOaCi^alkyl, S02NR'*R^, optionally substituted 
15 SOaNR^COaryl, optionally substituted SOzNR^COheteroaryl, SOaNR^COCi^lkyl, optionally 
substituted SOaNR^CQzaryl, optionally substituted S02NR^CQ2heteroaryl; COCi^alkyl, 2H- 
tetrazol*5-yl-methyl, optionally substituted bicyclic heterocycyl, or optionally substituted 
heterocyclyl; wherein R"^ and R^ are each selected from hydrogen and Ci^alkyl, and Q Is 
selected from hydrogen and CH3. 

20 

4. A compound according to any one of claims 1 to 3 wherein A is a six membered 
ring and R^ substituent is attached to the group A in the 3- or 4-position relative to the 
bond attaching A to the pyn^ole ring. 

25 5. A compound according to any one of claims 1 to 4 which is a compound of formula 
(la): 




(la) 



wherein: 
30 R^ is CO2H; 

R^ and R^ are independently selected from hydrogen, halo, phenyl, optionally substituted 
Ci^alkyl e.g, C^alkyl and CF3. CN, SCi^alkyl, or S02Ci^alkyl; 
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R^^. and R*' are Independently selected from hydrogen, halo, optionally substituted 
OCi^lkyl. phenyl or optionally substituted Ci^alkyll 

W. X, Y and Z each represents CR^^ or N wherein at least two of W, X, Y or Z is CR"; and 
when each of W, X, Y, and Z is CR" then each R^^ is Independently selected fi-om 

5 hydrogen, halogen, Ci^haloalkyl, CMhaloalkoxy, NR'*R^ NR®CCX)i^lkyl, NR'^SOzCi-ealkyl. 
OR^ Ci^alkyl, SOzCi^lkyl, NR^COCHiOCi^kyl. NR^COCHaheterocyclyl wherein R'' and 
R^ are each independently selected fioom hydrogen and Cwalkyl; and NR"r" wherein R}° and 
R^^ together vwth the nitrogen atom to which they are attached form an optionally substituted 5- 
or 6-membered aliphatic heterocyclic ring wherein one of the ring caitons may be optionally 

10 replaced by another heteroatom selected from O and SOh wherein n Is 0, 1 or 2., and when at 
least one of W, X, Y and Z represents N then each R^^ is selected from hydrogen and 

or a derivative thereof. 

15 6. A compound selected from the compound of Examples 1 1 , 33, 41 , 46, 49, 55, 60, 
72. 76, 85, 88, 103, 106, 112, 122, 125, 150, 155. 157, 175, 176, 180. 183, 188, 191. 200, 
207, 209, 211. 222, 225, 234, 235, 236, 237, 239, 240, 241, 245, 250, 254, 261. 262. 278. 
283. 295. 306. 314. 316. 332. 338. 348, 353. 358, 356. 367, 376. 383. 385. 387. 388 and 
392; and pharmaceutically acceptable derivatives thereof. 

20 

7. A pharmaceutical composition comprising a compound according to any one of 
claims 1 to 6 or a pharmaceutically acceptable derivative thereof together with a 
phannaceutlcal canier and/or excipient. 

25 8. A compound according to any one of claims 1 to 6 or a phannaceutically 
acceptable derivative thereof for use as an active therapeutic substance. 

9. A compound according to any one of claims 1 to 6 or a phannaceutically 
acceptable derivative thereof for use in the treatment of a condition which is mediated by 

30 the action of PGE2 at EPi receptors. 

10. A method of treating a human or animal subject suffering from a condition which is 
mediated by the action of PGE2 at EPi receptors which comprises administering to said 
subject an effective amount of a compound according to any one of claims 1 to 6 or a 

35 phannaceutically acceptable derivative thereof. 

11. A method of treating a human or animal subject suffering from a pain, 
inflammatory, immunological, bone, neurodegenerative or renal disorder, which method 
comprises administering to said subject an effective amount of a compound according to 

40 any one of claims 1 to 6 or a phannaceutically acceptable derivative thereof. 
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12. A method of treating a human or animal subject suffering from inflammatory pain, 
neuropathic pain or visceral pain which method comprises administering to said subject an 
effective amount of a compound according to any one of claims 1 to 6 or a 
phannaceutically acceptable derivative thereof. 

5 

13. Use of a compound according to any one of claims 1 to 6 or a pharmaceutically 
acceptable derivative thereof for the manufacture of a medicament for the treatment of a 

^ condition which is mediated by the action of PGE2 at EPi receptors. 

10 14. Use of a compound according to any one of claims 1 to 6 or a pharmaceutically 
acceptable derivative thereof for the manufacture of a medicament for the treatment or 
prevention of a condition such as a pain, inflammatory, immunological, bone, 
neurodegenerative or renal disorder. 

IS 15. Use of a compound according to any one of claims 1 to 6 or a pharmaceutically 
acceptable derivative thereof for the manufacture of a medicament for the treatment or 
prevention of a condition such as inflammatory pain, neuropathic pain or visceral pain. 

16. A compound of formula (i) or a phamnaceutically acceptable salt or solvate 
20 thereof, according to claim 1 , substantially as hereinbefore described with 
reference to any one of the Examples. 
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